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this is the way a valve is built to last 
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MILLIONS OF 0 


ERATIONS: 


NEW LOW-COST-ASCO 4-WAY SOLENOID VALVES HAVE BEEN CYCLED MILLIONS OF OPERATIONS WITHOUT FAILURE 


TIGHT SEATING 

with unique patented 
poppet-type seats — 
Patent Nos. 2,624,585— 
2,775,982 


rz) RELIABLE OPERATION 
ASSURED—failure to 
return due to residual 
magnetism is eliminated 


POWER OPERATION IN 
BOTH DIRECTIONS — 
main valve not dependent 
upon return springs 


Installation is simplified; 
the 8344 may be mounted 
in any position! 


Poppet seals and a unique combination of 
metal-to-metal with resilient seating enable 
these and other ASCO 4-way solenoid valves 
to provide dead-tight shut-off, even on air, 
without lapping, grinding or close adjust- 
ments. The utter simplicity of design, elimi- 
nating return springs and power-operating 
the main valve in both directions, assures 
unprecedentedly reliable performance with- 
out maintenance for indefinite periods. 


The new ASCO Bulletin 8344 valve is the 
latest embodiment of over half a century’s 
design and development experience. Its low 
cost makes it economical even as a 3-way 
valve, with one pipe connection plugged. 


Here are the pertinent statistics: 





Operating 
Information 


Solenoid List 
Enclosures Pricest 


Pipe | Catalog 
Size No. 





83440 | Std. 
83444 | Expl. proof 
83441 | Std. 
83445 


$48.00 
56.00 
48.00 
56.00 


Pressures: to 
250 psi. 


Temp: to 212° F. 


Fluids: air, water, 
hydraulic oil 








Expl. proof 





4 tity d 
and qua 


Other ASCO 4-way valves come in pipe sizes 
from %” to 1%” for pressures to 500 p.s.i. 
For complete information write for Catalog 
202, and see the hundreds of types of 2, 3, and 
4-way solenoid valves available for imme- 
diate delivery from the world’s largest stock. 


ASCO Valves 


DEPENDABLE CONTROL BY Automatic Switch Co. 54.A HANOVER RD., FLORHAM PARK, N. J. + FRONTIER 7-4600 + AUTOMATIC TRANSFER SWITCHES » SOLENOID VALVES + ELECTROMAGNETIC CONTROL 
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SINGLE-ACTING 
CYLINDER* : 


PUSH-PULL TYPE 


New MEAD single-acting cylinder 
can lZYS/77/ or POU 


With the latest addition to its famous “Air Clamp” line, 
MEAD presents two new mounting styles that combine 
spring-return simplicity with push-pull versatility. Using 
only slightly more than half the air volume required 
by double-acting cylinders of the same size, MEAD Air 
Clamps also reduce the complexity of valving and pi 
DESIGN ADVANTAGES P ” ' ° . c wll 
; : ing. Two new mounting styles — face and clevis — offer 
e Pressure tightening seals throughout. Pega: pani 
@ 3-way instead of more costly 4-way complete application flexibility. The new MEAD push- 
valve may be used. pull cylinders are available in 214”, 3”, 4” and 5” bore 
e@ Conical return spring assures long : : ss: aaa m 
life and uniform tension. sizes with 1”, 2” or 3” strokes. 


e Return spring recessed in cover for : : : : 
compactness. For further details and information on fast delivery and 


@ Oilite rod cartridge provides durable economical prices, write MEAD today. 
wearing surface. 


e Air consumption considerably less ite 
than that on double-acting models. PRODUCTS FOR AUTOMATION ig 


e Full floating double-lip piston cup eins, 


tor extended life. Pe 
Wherever a job calls for pasiioe. MEAD > 


squeezing, lifting, holding, tilting or sli Peon 

ing, there’s a place for MEAD Air FLUID DYNAMICS —. 

ae a aad a ZA DIVISION OF MEAD SPECIALTIES CO 
uDie-actin cylinder i - 

ya a essasans 7 A114. N. KNOX AVE, Dept. 1031, CHICAGO 41, ILL. 


ASK YOUR MEAD MAN for more dollar-saving automation ideas 
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KAPSEAL 


LONG LIFE, LOW FRICTION 
SEALING WITH 
KAPSEAL! 


4i07-1- 12> 


The KAPSEAL” is a Teflon® “boot” which 
is used with a standard O-ring to provide a good 
seal with superior frictional and wear characteristics. 


LONG LIFE The KapsEAL has been tested on dynamic 


installations in both the laboratory and 
the field with outstanding results. Tests have run over 
4,000,000 cycles before they were discontinued, while a 
hydraulic contro! valve has logged over 2,000,000 cycles. 
On a rod-seal installation it is performing satisfactorily 
at 1500 PSI. 


LOW FRICTION The KapsEAL is made out of Teflon 


because of the extremely low co- 
efficient of friction this material has. It provides a seal- 
ing member with low breakout friction. Teflon is superior 
to rubber in this respect because its breakout and run- 
ning friction are the same while rubber’s breakout fric- 
tion is about 50 times greater than its running friction. 
Thus the Kapseal-O-ring combination provide good 
sealing characteristics, and the ability to perform sat- 
isfactorily after prolonged periods of inactivity. 


COMBINES WITH A STANDARD O-RING 


The KAPSEAL comes in two styles, Kin and Kex. KIn 
is used when the ID of the seal is the sealing surface, 
while Kex is used when the OD is the sealing surface. 
The KAPSEAL combines with a standard O-ring and the 
combination can be installed in any gland that was de- 
signed for the O-ring only. The combination can also 
be used to replace stacks of V-rings giving a greatly 
simplified design. A ‘‘buttoned-up”’ design is possible 
because the long-life, low-friction characteristics of the 
KAPSEAL reduce seal replacement requirements to the 
extent that the mechanism can be sealed shut. 


WHERE LIFE OR FRICTION IS A PROBLEM, THE KAPSEAL IS THE ANSWER 


KAPSEAL is a trademark of Minnesota Rubber Co. 
Teflon is a trademark of the DuPont Company 


FOR MORE INFORMATION ON THE KAPSEAL 


FREE COVER TO BIND YOUR 
MR "FACTS FOR FILING” PAGES _ 





DEPARTMENT 839 + 3630 WOODDALE AVE. 
MINNEAPOLIS 16, MINNESOTA 


New York © Philadelphia © Cleveland * Buffalo « Detroit » Chicago » Milwaukee © St. Louis * Denver * Houston * Los Angeles « Portland * Quad Cities * St. Joseph, Mich. * Dallas 
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~Front Cover: A colorful representa- 
tion of the mechonical, electrical, 
and hydroulic fields is George 
Farnsworth’s woy of spotlighting 
this year’s Design Engineering Show. 
An engineer’s-eye view of the pro- 
jected goings-on starts on Page 211. 


Elastic Suspensions Protect Missile Guidance Systems. . 26 


R. P. THORN—News Report—Solutions to sophisticated vibrotion-control problems in 
missile inertial-guidance systems suggest possibilities for more prosaic applications. 


> eS re ee ee ra 


ROBERT G. MURDICK—A close look at the advantages and disadvantages of hiring an 
outside agency to do research and development work. 


Laminated-Plastic and Vulcanized-Fiber Parts. .... 171 


F. J. HUTTA—Principles of sound specification practice, and porticular design details 
to help in getting maximum benefits from laminated plastic and vulcanized fiber. 


Peau Ge ee Poo 6 wee tee ea 


MELVIN E. LONG—A comprehensive look at a simple, effective motion-transmitting 
device: Available types, selection factors, and design practices. 


Preventing Fatigue Failures .............. W971 


F. B. STULEN, H. N. CUMMINGS, and W. C. SCHULTE—Part 2: Geometric Stress 
Concentrations—How to prevent fatigue failure due to mechanical flaws in the material. 


Fractional-Horsepower Motors ............. 196 


JOHN CAMPBELL—Part 1: Electrical Considerations—A guide to specifying fhp motors 
from the standpoint of type, performance, power, and application. 


Hydraulic-System Temperatures ............ 205 


CHARLES D. WOOD—Data Sheet—A simplified procedure that avoids trial-and-error 
calculations in predicting maximum hydraulic-system temperatures. 


Design Engineering Show Guide ........... 211 
A preview of events and exhibits at the 1961 conference and show in Detroit: The 


latest in parts, materials, and engineering-department equipment; outline of conference 
program; list of exhibitors; floor plan of exhibit area. 


Strength of Refractory Metals ............. 244 


Al DONLEVY and JACK K. Y. HUM—Design Abstracts—A quick look at the strength of 
four refractory metals in high-temperature applications. 





CONTINUED NEXT PAGE 








Four Kinds of Engineers. ........... 
COLIN CARMICHAEL—Editorial 


Engineering News 


Helicopter simulator Redstone: Reliable booster .. 
Lightweight engine line .... Truck oerodynamics 

New golvanized steel Brushless alternator 
High-output photocell Steel flaws on TV 

Paired pressure gages Uranium balance weights ... 
Medical instrumentation .... Sintered-parts contest 


Picture Report 
Meetings and Shows 
Short Courses and Symposia 


Scanning the Field for Ideas. ......... 167 


Toggle linkage forces cutting teeth beyond nominal diameter of cutting 
head—hinged concentric rings allow for axial misalignment of flexible 
coupling—correcting com offsets pitch errors of lead screw—oir-inflated 
sleeves increase effective filter area—twin-span support permits boom 
operation on either side of derrick—fingers on plastic card provide 
storage and read-out—piston permits reverse flow in check valve. 


I NG i vs aes ee es OD 


Drill rig walks to work—valves change operating mode—speed, safety 
built into sealing unit—ring die makes hay biscuits in the field. 


Tips and Techniques 
Hydraulic-leak detection ... 166 Multiplying 


Design Abstracts .........-. 
New Parts and Materials. .... . 
Engineering Department Equipment 
The Engineer's Library 

Noteworthy Patents . 

Backtalk 


Helpful Literature... . , 


Reader Information Service . 17 Advertising Index 
Reprints Business Staff 





IN THE NEXT ISSUE: Measuring the engineer . . . small housings . . . 
preventing fatigue failure . . . rectangular pressure vessels 
shock-damping calculations . . . molecular seals . . . fhp motors. 
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MIDVAC INCREASES 
STRESS RUPTURE LIFE 
6 TIMES FOR JET 
TURBINE PARTS 





MIDVAC STEELS ARE PRODUCED BY THE MIDVAC PROCESS 
OF CONSUMABLE ELECTRODE MELTING 


When maximum reliability in the high temperature range and minimum rejects are 
required that’s the place to specify Midvac Steels. These steels assure super alloys 
of increased tensile, higher impact properties, improved stress rupture strength at 
elevated temperatures and longer fatigue life. 

As an example air melted No. 901 had excellent high temperature strength, 
but often failed slightly below the required stress rupture hours (15) with little to 
spare over the minimum ductility requirements. We'l over 100 hours can be 
attained with Midvac melted No. 901. 

The Midvac Process of consumable electrode melting eliminates atmospheric 
contamination, ingot soundness is improved, segregation is reduced, workability is 
increased and product quality is stepped-up. Midvac Steels are offered in many 
alloys as billets or forgings to meet the most critical design specifications of jet 
engine parts, missile and aircraft components and other products requiring 
properties beyond the capabilities of conventional steels. Let M-H metallurgists 
help you select the right alloy to meet your product's specifications. Write... 


MIDVALE-HEPPENSTALL COMPANY e NICETOWN, PHILADELPHIA, PA. 
SUBSIDIARY OF HEPPENSTALL COMPANY, PITTSBURGH, PA, 
Plants: Pittsburgh, Pa. * Bridgeport, Conn. * New Brighton, Pa. 


VACUUM AND CONSUMABLE ELECTRODE STEELS « BACK-UP ROLL SLEEVES *» FORGED STEEL ROLLS «© FORGINGS 
RINGS * PRESSURE VESSELS + INDUSTRIAL KNIVES *« DIE BLOCKS * MATERIALS HANDLING EQUIPMENT 
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ENGINEERING NEWS 


Sophisticated Simulator 
Checks Out Chopper Pilots 


Farts Cuurcu, Va.—Pilots who train in a new flight 
simulator will be able to handle the HSS-2 submarine- 
hunter/killer helicopter the first time they take it up. 
This was proved by Franklin E. Papin, Melpar Inc. 
design engineer, who practiced on the simulator, then 
checked out in the new aircraft on his first try, although 
he had never flown a helicopter before. 

Developed by Melpar for the Navy, the flight trainer 
is the first to be delivered before the “companion” air- 
craft is operational. Housed in two trailer vans, it simu- 
lates the behavior of twenty HSS-2 systems, including 
oil and fuel, hydraulic, blade-folding, landing gear, 
and armament. In addition, it teaches the pilot trainees 
how to react to malfunctions and bad weather, and 
it can be used to train both pilots and crewmen in sonar 
tactics and use of the radio-navigation equipment 
mounted in the aircraft. 

Comparisons between trainer and actual flight data 
show that in all important respects, the helicopter and 
simulator performances are almost indistinguishable. 
Even flight sounds, control-stick pressures, and structural 
vibrations have been built into the trainer. 


Student in the simulator cockpit (above) feels 
realistic pressures when he operates his control 
sticks and pedals. Cloud formations, lightning 
flashes, and other ersatz weather conditions can 
be projected on the windshield in front of him. 
The instructor, seated at a control console (below, 
right), can vary “‘outside’’ temperature and pres- 
sure, wind force, air roughness, cause the trainer 
to malfunction, etc. Problems imposed by the in- 
structor are digested by computers (below, left). 
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This versatile product may have a place in your design. Scott 
TalelUKsidarelmmey-lanMe-MUlal(e lel “open pore” urethane, comes in a wide 
variety of pore sizes, and cuts readily to any shape.. Easy to 
‘ clean, strong, resilient. Has 97% void volume. Already in wide use 
els demisting, liquid detraining, coalescing, cosmetics. It revolu- 
tionized the air filtration industry. Can it revolutionize yours? See 
it, feel it at Scott Booth 1112, Design Engineering Show.’ If you 
can’t be there, write Dept. yams ot 0Y-] 0 am DJ AV S10) 8 ES {O10} 0 ON oe] 01-1 a LO 

Chester, Pennsylvania, for kit con- SCOTT INDUSTRIAL FOAM 
taining samples and technical data. Scot Pacer Comoany Kx 
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Aluminum Enters Low-Hp Race 


High-power-to-weight 
ratios, interchangeable 
parts are featured in 
two new general-purpose 
engines . 


Waukecan, Itt.—At a time when 
automotive manufacturers are re- 
lying on aluminum engines to re- 
duce vehicle weight, the great ma- 
jority of small general-purpose en- 
gines are still made largely of cast 
iron and steel. The tradition has 
finally been fractured, however, by 
a well-known manulacturer of alu- 
minum outboards. 

Two die-cast aluminum engines 

developed by Outboard Marine 
Corp., Waukegan, IIl., claim an im- 
pressive advantage in small-engine 
power-to-weight ratio. Rated at 9 
and 18 hp, the four-cycle, air- 
cooled powerplants weigh in at 7 
to 9 lb per horsepower, vs. 10 to 
12 Ib per horsepower for compar- 
able cast-iron engines. They also 
incorporate a number of other im- 
portant features, some unique in 
small-engine design: 
¢ Emphasis on standardization has 
resulted in a high degree of parts 
interchangceability. Of a total 238 
parts in the 18-hp model, 150 fit 
the 9-hp engine. 
¢ Two-picce engine block is easily 
assembled and disassembled (two 
tapered dowl pins insure align- 
ment). Mating surfaces of the two 
halves are precision milled; no gas- 
kets are needed. Seal is a liquid 
mastic, brush applied. 
@ Pressure lubricating system, using 
a positive-displacement gear pump, 
supplies oil at 40 psi. The system 
includes an oil strainer, filter, by- 
pass valve, and pressure switch (for 
red light on the control panel). 


One-cylinder version of OMC's die-cast aluminum engine de- 
livers 9 hp at 4000 rpm; 15 Ib-ft of torque at 2500 rpm. It 
weighs 78 Ib. Model shown above is equipped with optional 
side-mounting gas tank and instrument panel. Wide selection 
of options and modifications are available, including four dif- 
ferent types of engine bearings, standard or Stellite valves and 
seats, valve rotators, five different starting mechanisms, a vari- 
ety of instrumentation, and a glass-fiber engine shroud. En- 
gines can be converted to LP, kerosene, or natural gas. 


Two-cylinder version of the engine de- 
livers 18 hp at 4000 rpm; 32 lb-ft of 
torque at 2500 rpm. It weighs 126 Ib 
with air cleaner and fuel tank. Dis- 
placement—43.3 cu in.—is twice that 
of the one-cylinder engine; bore and 
stroke are the same: 3.5 x 2.25 in. 
Crankcase oil capacity is 3 qf. 


Both engines incorporate design fea- 
tures which are unusual for power- 
plants of their size: Overhead-valves 
(below, left) contribute to cooler run- 
ning; two-piece block (center) eases 
engine maintenance; single die-cast 
cylinders (right) eliminate separate 
heads, head bolts, and gaskets. 
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NOW ronmance 
uaun DASHPOTS 


, Oscilloscope photos show curve ? ? Sta nd a ra Mod el S 


capabilities of Taylor Liquid 
Dashpots assembled se SINGLE OR DOUBLE ACTING 


[ from standard components 
TAYLORED to YOUR SPECS 


















y -_ ~ \ NOW for the first time standard precision Dashpots 

oa at competitive prices are available to meet your exact 

energy absorption requirements. Standard off-the-shelf 

| | a components developed from Taylor Liquid Spring Shoks 

. | provide wide variations in capabilities at low cost to meet 

¥ ; ' desired shock curves. Complete line includes wide range 

VELOCITY CONSCIOUS TYPE V : energy absorption to fit specific envelope areas and 

| ere ee oF Sheek Sor ony eee SAVE WEIGHT, SPACE AND COSTS. It pays, in multiple 
} locity (used on aircraft carrier application) j 


savings, to standardize on Taylor Liquid Dashpots. 


ALS LOW COST TAYLOR 
PLASTIC DA SH POTS 


t Patented ba howe Dashpot con- 
struction utilizes the unique high density 
i neta RESPONSIVE fat : f all structure to hold peak shock loads with 

mennnm force end sinimem siren oF: 6 all moderate strength plastics. These Dash- 
velocities. Note absolute flat topped curve ots are ideal for applications requiring 
at maximum force (used on manned aircraft) an production quantities at lowest unit 
‘ costs and provide a large range of energy 





absorption. 
: ~~ 7 ‘ \ ‘ _ Pat. Nos. 
X/. \ | ag MINIATURES To 2,873,933; 
re \ | 2,909,368 
; ‘s d di U.S. 
(4/7 ~\\ MONSTERS = (“0 





10 ro 8,860,000 


INCH POUNDS 





TAYLORED METERING PIN TYPE T 
Provides any shape energy profile (used 
on electric circuit brecker) 





Write for 


FREE Handbook ma © 


ey 





AYLOR DEVICES, Inc. 


Speciélists in Compressible Material Devices 





ENVIRONMENTAL CAPABILITIES 
Made possibie by stability of Tayior liquids’ 
and seais (used on missile systems! 
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After three years exposure to the atmosphere, the Zincgrip 
A, Paintgrip panel (upper left) shows no evidence of rust, 
even in scribe marks that break the painted surface. The 
unpainted panel (upper right) also held up well. Painted 
sample of cold-rolled steel, tested for comparison, corroded 
along the scribe marks (lower left), and the unpainted 
specimen rusted badly all over (lower right). 


New Look in Galvanized Steel 


Spangle-Free Surface 
Holds Onto Its Paint 


Mmp.etown, Ou1o—Paint adheres to its surface so well 
that a new galvanized steel may oust other materials 
from many corrosion-resistant applications. It can be 
drawn, formed, and lock-seamed to the limit of the base 
metal without the paint flaking or peeling. Rated at a 
1.25-0z zinc-coating (under ASTM A-93), the gal- 
vanized steel tends not to rust in moist atmospheres, 
even when it’s unpainted. 

Developed by Armco Steel Corp., the hot-dipped steel 
is produced entirely free of spangles, thereby eliminating 
spangle “show through.” In addition, the surface is 
chemically treated to improve paintability in terms of 
smoothness, adherence, and service life. 

Designated Zincgrip A, Paintgrip, the new sheet also 
has spot-welding characteristics that are superior to 
other paintable galvanized steels. According to T. F. 
Olt, Armco vice president, “the number of resistance 
spot welds that can be made before tips need redressing 
is more than double that possible on regular galvanized 
sheets.” 

Zincgrip A, Paintgrip is expected to challenge all 
other paintable zinc-coated sheets; it can utilize lighter 
coatings of zinc. It is also expected to compete with 
cold-rolled steel treated for painting, and with alu- 
minum. Applications for the new material should 
develop in the automotive, appliance, heating and air 
conditioning, and farm-equipment fields, as well as in 
architecture and construction. 


High-Output Photocell Actuates Load Directly 


ia 


be 


A bistable switch having many properties similar to those of 
a gas thyratron, the Photran is a PNPN device that is trig- 
gered by light energy. It has a high impedance (over 10 
meg ohms) in the off state, a low impedance (under 10 
ohms) when on. Once triggered, the photocell stays con- 
ducting until electrically turned off—light energy need only 
be applied momentarily. And because light intensity needed 
to trigger the Photran depends on bias current, the device can 
be used as an electro-optical gate. This control property 
allows simplification of many complex switching circuits. 


10 


Satem, Mass.—A new type of photocell, called Pho- 
tran, differs from photoconductive and photovoltaic de- 
vices in that once triggered, its output is independent 
of light intensity. Developed by Solid State Products 
Inc., the tiny semiconductor device promises to greatly 
simplify optical control circuits. 

Basically a silicon-controlled PNPN switch, the new 
photocell can deliver up to 300 ma of load current— 
many times that handled by other types. Because of 
this high output (determined primarily by the load), 
the device will directly actuate many loads without 
the help of intermediate relays, amplifiers, and similar 
elements. And since response time can be below | mu 
sec, the photodevice should find applications in high- 
speed counting, sorting, power control, and limit switch- 
ing. 

Load power delivered by Photran can be as high as 
40 w continuous (200 v, 200 ma) at an efficiency of 
99 per cent. Voltage drop in the on condition is below 
1.5 v at all current levels under 200 ma, and power- 
dissipation ratings are 0.25 w at 25 C ambient and 
0.5 w at 75 C case temperature. 


MACHINE DEsIGN 





eCreitiitii ret! 


DESIGN BARRIER 


by adding world’s first 


QUARE BARREL 


to its CVA” Products 





CLASS 7 CYLINDERS 


Made with pressure cast and extrud- 
ed aluminum. Square head and bar- 
rel eliminate the 








CLASS 3 & 6 CYLINDERS 


Class 3: a compact, steel 
plate, square-head cvlin- 
der with tie-rod and honed 
steel tubing construction. 
Working pressures to 


lengths. 
: é e in 7 universal mountings. 3000 psi. Class 6: similar 
V@auy ve q Write for in Rhee yeni ser to Class 
Me ae wu ; Catalog 107. 3, but for air pressures to 
: = 250 psi; hydraulic to 1500 
SIZE MODEL V | psi. Square head design 


1” BORE j SOLENOID | sail permits interchangeable 


mounting dimensions. Meet or ex- 


BY 3" VALVES ab * ceed JIC requirements. Available 


E ? in 18 standard mountings. 
STROK ‘ : These small, compact, low-priced, Write for Catalog 103 or 106. 


psi air or 1000 psi oil in 
stroke | 


. 3- and 4-way valves are furnished 
1000 PS! 3 in two _ basic cycles: Type AR 
( return) always returns to ini- 
tit position when solenoid is de- 
energized’ or pilot 
exhausted. Type R 
remains positioned 
as last energized 
until opposite sole- 


CYLINDER vee noid or pilot is & = orp - | NOPAK-MATIC s., 


actuated. 


—_ SES Ta 


bi ’ Id- “ . © . : 1 
be fens San: noen-cushion Fast acting, high vol- ga)”, 
struction eliminates coe eads. Dian ume air valves in “<1 
topes of ery Oa ' eae with master 
types lu 

i i LM $ : (air siloted) ] doubl 
) a Bim ROTATING DISC VALVES} er PRM solccoid, Removing ‘cover 
sures up to psi. etec ito | alle plates affords easy access to 
Available in 6 j ; t piston poppets housed within 
standard mountings. The original NO- ” ni Or Perens Sptorehatnoes 

Write for Catalog 101A.” PAK Valves, avail- : cartridges. @ JAC. Easily 
able in 2-, 3-, 4- . modified for vacuum operation. 


way, and many cae ene ae i Write for Catalog 105. 
special cycles for sn 


control of ig fan set to aa 
EG) CYLINDERS | Mion Shh Scmulic, Eis ‘a 


V > VALVES protected from presure flow N 
A) ACCESSORIES ote Posie 102A. | BAK. a 








( VALVES & CYLINDERS 
NOPAK offers a complete 
line of Matched Fluid 


Power Components. m—_GALLAND-HENNING NOPAK DIVISION 
2752 31st Street 
MILWAUKEE 46, WIS. 
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Paired Gages Measure Wide Pressure Range 


Co-operate To Cover 10° to 10° mm Span 


Externally identical, both gages are packaged in cylindrical glass envelopes, 1-in. 
diam x 23/4, in. long, and fitted with standard 8-pin tube bases. Air cooling pro- 
vides adequate heat dissipation. The “high-pressure’’ gage (upper tube) has a 


thoria-coated iridium filament which permits measurements in high-oxygen atmos- 
pheres. In the low-pressure gage, three separate tungsten filaments can be con- 
nected in any series-parallel combination. 


Engineers Offered M.S. in Medical Instrumentation 


Engineers Toke 


Mathematics 
Physics 

Circuits 
Electronics 
Instruments Lob 


Instruments Lab 
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Mathematics Mathematics 
Physics Physics 
Electronics Electronics 
Electronics Lab 7 Electronics Lab 
Medico! Physics 


MDs Toke 


Engineers go to school four semesters, 
doctors seven. Both take the same 
work during the last three terms; the 
difference in credits required for the 
degree is due to different backgrounds. 
After being exposed to one term of 
biology and medical physics, the engi- 
neers are ready for the medical-instru- 
mentation work, but the doctors need 
three semesters of basic engineering 
principles before they can go ahead. 


PrrtssuRGH—Two ionization gages, 
developed by Westinghouse Electric 
Corp., team up to pinpoint low gas 
pressures over an extremely wide 
range. One of the vacuum deviccs 
measures the “high” pressure end 
of the range, from 1 x 10° to 5 x 
10-! mm of mercury; the other reads 
pressures from | x 10-!® to 1 x 10-3 
mm. 

The new gages are the first de- 
signed for enough overlap to “co- 
operate” with cach other. The two 
are three-clectrode devices; each em- 
ploys a heated cathode, positively 
charged electron collector, and nega- 
tively charged ion collector. 

In use, the three elements are 
surrounded by the gas under study. 
Bombarded by electrons streaming 
from cathode to electron collector, 
molecules of the gas are positively 
ionized and attracted to the nega- 
tive-ion collector. Current produced 
is compared to grid current, and 
the ratio is directly proportional to 
the pressure of the closed system. 
When amplificd, the ratio-signal 
can drive indicating, switching, and 
recording devices. 


PHiLaDELPHIA—To provide the med- 
ical profession with some much 
needed engineering help, Drexel In- 
stitute of Technology is now offer- 
ing a full-time graduate program in 
medical instrumentation. Designed 
for both the engineer (or natural 
scientist) who knows little about bi- 
ology, and the medical doctor with 
no technological training, the pro- 
gram leads to a Master of Science 
degree. 

As prcliminary work, the engi- 
neers study biological principles and 
the doctors take mathematics, phys- 
ics, and electronics. Then the two 
groups merge for combined study of 
measurement, analysis, and control 
as applicd to bio-medical systems 
Students work in small teams made 
up of men with different back- 
grounds. In addition to classroom 
work, group research on physiologi- 
cal problems will be conducted at 
the nearby Presbyterian Hospital. 
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why waste time ? 


erst 
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first for all your 


ANTI-FRICTION W 
=) Wedd, fe 
NEEDS 


Choosing exactly the right bearing can mean a vital dif- 
ference in performance, cost and product life. That’s 
why it pays to call Torrington first. 

Torrington makes every basic type of anti-friction bear- 
ing ... can advise you impartially on the best bearing 
for your application. Needle, roller or ball... you won’t 
find finer bearings than Torrington. Specify with con- 
fidence. If you have a bearing problem, call or write 
us today. Send for catalog information. 

1. Drawn Cup Neepie Bearinc. Maximum radial ca- 
pacity in minimum cross section. Easily positioned by 
press fit. 2, Drawn Cup Rotier Bearine. Ample lubri- 
cant storage for smooth starting, cool running, extra- 
long service life. 3. Heavy Duty Rotter Bearinc. Top 


progress through precision 


bearing efficiency and long life under toughest shock 
conditions. 4. RoLLER Turust Bearine. Precision built 
for outstanding performance. Large Controlled Contour 
rollers for maximum capacity. 5. SELF-ALIGNING BALL 
Busuinc. Low cost unit for top performance in rugged 
applications. 6. SpHertcaL Router Bearinc Pittow 
Brock. High radial and thrust capacity. Fast, easy 
installation. Grease or oil-bath lubrication. 7, NEEDLE 
Turust Bearinc. Unequalled capacity for size and 
weight. Runs directly on hardened ground surfaces, or 
on standard thrust races. 8. Cam FoLtower. Exceptional 
combination of high capacity, maximum toughness, de- 
pendable performance under shock loads. 9, SPHERICAL 
Router Bearinc. Precision engineered for maximum 
efficiency, optimum service life. Self-aligning. 


TORRINGTON BEARINGS 
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ENGINEERING NEWS 


The Redstone Saga: 


U. S. Gambit in Manned Spaceflight 


A DIRECT decendant of Germany’s V-2, the Redstone missile is no 

stranger to important jobs. When the unfortunate Vanguard program 
began faltering late in 1957, the Army’s distinguished missile team at Red- 
stone Arsenal, headed by Dr. Wernher von Braun, was finally commissioned 
to put the U.S. in the space race. Obvious choice of a booster was the de- 
pendable Redstone missile. Beefed up and modified somewhat, it emerged 
as the so-called Jupiter-C, and within 90 days of the date Washington sig- 
naled for help, the U.S. had a satellite in orbit. 


At a time when U. S. prestige is 
lagging somewhat, due partially to 
Russia’s scientific achievements, suc- 
cess of the Mercury program is 
critical, Yet there are even dis- 
senters in this country who belittle 
the importance of the program. In 
answer to this, the value of the Mer- 
cury project was effectively de- 
scribed, at its inception, by Dr. High 
L. Dryden, deputy administrator of 
NASA: “The situation is a little bit 
like determining the value of the 
airplane at the time of the Wright 
brothers. We have the utmost con- 
fidence, based on the past . . . that 
man is going to be in space, find 
useful things to do in space, and 


Standing 83 ft high, the Mercury-Red- 
stone combination has a lift-off weight 
of 66,000 Ib. Redstone engine burns 
alcohol and lox to develop a thrust 
level of 78,000 Ib. Instruments in- 
stalled in the booster will telemeter 
65 measurements concerning its be- 
havior during flight. This is in addition 
to telemetry from the capsule. Accord- 
ing to flight plan, Redstone will carry 
the capsule to an altitude of 125 miles, 
and a distance of 200 miles. The 
flight will last 1612 minutes. Capsule 
will be accelerated to a speed of 4000 
mph and will withstand forces as high 
as 6/2 g during exit and 11 g during 
re-entry. Weightless time of 51/2 min- 
utes will be sustained. 


Covered with corrugated shingles of 
nickel-cobalt alloy—to allow for ex- 
pansion from the heat of re-entry—the 
Mercury capsule represents an incredi- 
ble accomplishment in miniaturization. 
Measuring 9 ft high by 6 ft in diam- 
eter it offers less room, empty, than a 
telephone booth, yet carries as much 
instrumentation as an average air- 
plane. Most systems in the capsule 
are in duplicate or triplicate. 


that we must begin to study the ac- 
companying problems. This project 
will advance the general technology 
of space at a faster rate than almost 
anything else that I can think of. 

“If you do not have such an in- 
tegrating project, you get engaged in 
a lot of research in various direc- 
tions, but not concentrated on ac- 
complishing a mission. 

“A secondary result of all of this 
work, already reflected rather wide- 
ly throughout our industrial struc- 
ture, is the development of materials, 
devices, and fabricating methods 
which have come because the Mer- 
cury Project is at the forefront of 
our technology.” 
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Solid-Fuel Super Boosters 
Called 30 Months Away 


SACRAMENTO, Ca.Lir.—A mammoth 
solid-fucl booster that would de- 
velop 17 million lb of thrust could 
be opcrational within 30 months. 
And the rocket, capable of pushing 
a 7 million lb vehicle into space, 
could be designed by current meth- 
ods and techniques, Acrojet-Gen- 
eral Corp. recently reported to 
NASA. The booster would be the 
first stage on a four-stage vehicle. 
All three upper stages would have 
liquid oxygen/liquid hydrogen en- 
gines. 

Consisting of seven 140-in. diam 
solid-fuel engines clustered together, 
the proposed vehicle could place a 
payload of more than 350,000 Ib in 
orbit, or it could accelerate 170,000 
Ib to escape velocity. Although the 
solid-booster system is the largest 
ever conccived, production cost per 
pound would be less than that of 
the low-cost Scout booster. 

A smaller booster capable of 2 
million Ib thrust can be ready 
within 24 months. Weighing about 
500 tons, it would consist of four 
clustered 100-in. diam engines. A 
second booster of about the same 
weight could also be designed, using 
a single 140-in. diam engine. It 
would develop 2.4 million lb of 
thrust. Either of these engines could 
accelerate a 16,700-lb payload to 
escape velocity, or put 45,000 lb 
into orbit. 


Tips for Rocket Designers 


As part of a feasibility study on 
super-boosters, Aerojet-General en- 
gineers investigated rockets up to 
24 ft in diameter. They found the 
most versatile and efficient unit to 
be the 140-in. diam engine with an 
individual-segment weight of 
110,000 lb. They also found that 
the segment concept, in which in- 
dividual slabs of fuel are added to 
an engine as thrust requirements 
increase, is most feasible for the 
large boosters. 

A single stationary nozzle 
equipped with a liquid injection 
thrust vector control was also rec- 
ommended. The nozzle was chosen 
because it requires the least devel- 
opment, although the company re- 
ported that a single gimbaled noz- 
zle. similar to that used in the Min- 
uteman, would also be satisfactory. 
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ANY SPEED YOU NEED WITH 
LEWELLEN VARIABLE-SPEED 


PULLEYS: This UNI-FINISHER sizes and polishes sheets of 
veneers, plastics, and metals. Speeds are infinitely adjustable for abrasive 
roll diameter, wear, and grit, as well as removal and finish of materials. 


LEWELLEN Variable Speed Pulleys provide 1100 to 4400 f.p.m. cutting 
speeds, 20 to 60 f.p.m. feeds — incorporate the versatility that speeds 
finishing of many materials. 


LEWELLEN equipped machines offer any speed you need — available 
immediately, obtained conveniently, and controlled continuously. 


Please write for Catalog 70 


Manufacturing Company, Columbus, Indiana 
Distributors in all industrial Areas 
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‘~ this is the time 
to talk engines 


NEW PRODUCT IDEAS for gasoline-powered equipment take shape 
when you design with an actual engine in mind. Briggs & Stratton 
Consulting Engineering Service can give you the specs right off — 
answers to your power problems, supported by over 35 years of small- 


engine power application experience. Get facts, too, on new Briggs & Vertical end 
: atures s “Oil- -Spill’”’ Air » is a horizontal shaft 
Stratton features such as “Oil ae No-Spill” Air Cleaner, “Shock bac aeees a 
Free” Windup Starter, “Pulsa-Jet” Carburetor and other features. Pa nat 
Write or phone Hugh S. Brown, Engineering Vice President, Briggs BRIGGS & STRATTON 
& Stratton Corp., Milwaukee 1, Wisconsin. (Phone Locust 2-5000.) an GASOLINE si 
a 


~ mame in power. 
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® Free catalogs, bulletins, literature 

®@ Information about new parts, materials 
® Design data on advertised products 

® Extra copies of editorial articles 


Circle number on 


Yellow Card for 





HELPFUL LITERATURE 


Electrical, Electronic 


607 Precision Switches. 20 pp. Micro Switch Div., 
Minneopolis-Honeywell Regulator Co. 
Temperature Controls. 8 pp. Fenwal Inc. 

616 Traction Motors. 4 pp. General Electric Co. 
Electrical Equipment. 8 pp. Helipot Div., Beck- 
mon Instruments Inc. 

622 Instrum->t Motors. 4 pp. Holtzer-Cabot Motor 
Div., National Pneumatic Co. Inc. 

Zener Diodes. 4 pp. CBS Electronics. 

637 Wire-Wound Resistors. 6 pp. Ortho Precision 
Resistors Inc. 

638 AC Motors. 16 pp. Reliance Electric & Engi- 
neering Co. 

639 Power Supplies. 24 pp. Dressen-Barnes Elec- 
tronics Corp. 

640 Shunt-Grade Wire. 4 pp. Molecu Wire Corp. 
Heat Radiators. 16 pp. Industrial Div., Birtcher 


Corp. 

759 Adjustable-Speed Drives.* Motodrives for VY- 
40 hp. Catalog G-100, 88 pp. Reliance Elec- 
tric & Engineering Co. 

Stock Transformers.* Almost 900 units for in- 
dustrial uses. Catalog CS-101, 34 pp. Chicago 
Standard Transformer Corp. 

Metalized Myler Capacitors.* Data on minia- 
ture, hermetically sealed units. Potter Co. 
Worm-Gear Motors.* Right-angle, single and 
double-reduction types. Bulletin F-1971, 6 pp. 
U. S. Electrical Motors Inc. 

Piezoelectric Devices.* Applications, perform- 
ance choracteristics of various substances. 16 
pp. Clevite Electronic Components. 

Miniature Electric Eyes.* For automation ap- 
plications. Bulletin 611, 22 pp. Photomation, 
inc. 

Servo Motors.* Two-phase, four-pole, reversi- 
ble induction units. Bulletin MO-3.7A, 14 pp. 
_——— Motor Div., National Pneumatic 
0. Inc. 
Color-Measurement Equipment.* High-speed, 
automatic technique. Two booklets, 4 pp. each. 
Colorimetry Div., Allied Research Associctes 


nc. 
Precision Potentiometers.* Details on 1544 
Squaretrim standard units. 6 pp. Potentiometer 
Div., Daystrom Inc. 
Teflon Terminals.* 
pp. Sealectro Corp. 
In-Line Readouts.* Comparison of major types. 
Fact-Finder, 16 pp. Electronic Tube Div., Bur- 
roughs Corp. 

aa Bet a Power Supplies.* Specifications 
for 53 standard units. Catalog 401, 4 pp. In- 
var Electronics Corp. 

Terminal Insulators.* Complete dota for 62 
standard insulators. Bulletin 161, 24 pp. Coors 
Porcelain Co. 


Press-Fit line described. 4 


Hydraulic, Pneumatic 
16 pp. Porker Fittings & 


612 Adapter Fittings. 


NEW PARTS, MATERIALS; ENGINEERING EQUIPMENT 


Electrical, Electronic 


648 Electric motor is permonent split-copacitor type. 
Redmond Co. Inc. 

654 Lead-sulfide photocells are all-glass, hermetical- 
ly sealed units. Cetron Electronic Corp. 

657 Germanium tunnel diodes have tightly con- 
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Descriptions of items start on Page 268. Starred items are from April 27 issue. 


Hose Div., Parker-Hannifin Corp. 

Hydraulic Pumps. 12 pp. Kobe Inc. 

Air Cylinders. 20 pp. Sheffer Corp. 

Ball Valves. 32 pp. Hills-McCanna Co. 

Nozzles, Accessories. 8 pp. Spraying Systems 


0. 
Control Valves. 8 pp. Ledeen Inc. 
Power-Cylinder Accessories. 2 pp. Hannifin Co. 
Valve Selector Chart.* Selection of solenoid 
valves for specific uses. Bulletin SL-1, 4 pp. 
J. D. Gould Co. 

Pilot-Operated Valve.* Describes Tube-O-Matic 
unit. Bulletin 91043, 4 pp. Airmatic Valve Inc. 
Venturi Valves.* For aircraft, nuclear, indus- 
trial, marine uses. 6 pp. Fox Valve Develop- 
ment Co. Inc. 

Shaft Seals.* For reciprocating and low-speed 
rotary shafts. 6 pp. Del Mfg. Co., Div., Arrow- 
head & Puritos Woters Inc. 

Liquid Spring Shocks.* Compressible spring 
Shoks described. Handbook CH-1, 12 pp. Toy- 
lor Devices Inc. 


Mechanical Equipment 


601 Universal Joints. 8 pp. Lovejoy Flexible Cou- 
pling Co. 

615 Spiral Bevel Gears. 6 pp. Perkins Machine & 
Gear Co. 

617 Ring Sprockets. 8 pp. Cogmatic Div., Ameri- 
can-Marietta Co. 

624 Ball Data. 20 pp. SKF Industries Inc. 

628 Flexible Motor Couplings. 6 pp. Link-Belt Co. 

777 Ball Bearings.* Data on RBM miniature unifs. 
Catalog 4E, 4 pp. Landis & Gyr Inc. 

778 Chain Selection Chart.* Choosing 1 size a 
power-transmission chain. Foote Bros. Gear & 
Machine Corp. 

779 Gears and Related Parts.* Photographs, dato, 
uses. 4 pp. Instru-Lec Corp. 

780 Stock Sprockets.* Roller-chain units in five 
om } Catalog 2, 8 pp. Dayton Rogers 
Mfg. Co. 


Assembly Components 


604 Socket Screws. 6 pp. Bristol! Co. 

608 Threaded Fastener. 4 pp. Hi-Shear Corp. 

618 Control-Knob Selection. Raytheon Co. 

619 Lock Nuts. 20 pp. Grip Nut Co. 

621 Precision Springs. 16 pp. Associated Spring 
Corp. 

623 Self-Locking Nuts. Kaylock Div., Kaynar Mfg. 
Co. Inc. 

630 Swage Nuts. 4 pp. Standard Pressed Stee! Co. 

781 High-Strength Belt.* For temperotures to 1200 
F. Form 2717, 4 pp. Standard Pressed Steel Co. 


Manufacturing Processes, Parts 


603 "ieee Products. 40 pp. Lincoln Electric 


643 wise und Strip Construction. 24 pp. E. H. 
Titchener & Co. 


Materials 


602 a, Steel. 12 pp. Universal-Cyclops Steel 


orp. 

605 Polyester Resins. 4 pp. Plastics & Resins Div., 
American Cyanamid Co. 

606 Fire-Resistant Materials. 4 pp. Spaulding Fibre 


o. 

609 Technical Ceramics. 8 pp. American Lava Corp. 

610 Steel Tubing. 8 pp. Ohio Seamless Tube Div., 
Copperweld Steel Co. 

611 Preimpregnated Materials. 8 pp. Prepreg Div., 
Society of the Plastics Industry Inc. 

626 Silicone Uses. 8 pp. Silicone Products Dept., 
General Electric Co. 

629 Carbon-Graphite Materials. 8 
bon Co., Div., Union Carbide Corp. 

631 Silver-Brazing Alloys. 24 pp. Air Reduction 
Sales Co., Div., Air Reduction Co. Inc. 

634 Aerospace Materials. 8 pp. Westinghouse Elec- 
tric Corp. 

636 Glass Products. 18 pp. Kopp Glass Inc. 

782 Silicone Data.* Uses for consumer and indus- 
trial Vy 16 pp. Silicones Div., Union 
Carbide Corp. 

783 Polyester Resins.* Characteristics of 24 Laminoc 
formulations. p. Plastics & Resins Div., 
American A 
Industrial Ceramics.* , descriptions 
, complete line. 20 pp. Saxonburg Ceramics 
Inc. 

Laminated Ptestion. * Basic application and en- 
gineering data for 21 oun 8 pp. Taylor 
Fibre Co. 

Aluminum Selection.* Alloy sheet, coil, and 
blank data summorized. 6 pp. Fairmont Alu- 
minum Co. 

Glass, Glass-Ceramics.* “This Is Glass’’—history 
and basic types. 68 pp. Corning Glass Works. 
Nylon Extrusions.* Industrial tubing, pipe, rod, 
strip. Form 217, 8 pp. Danielson Mfg. Co. 


. National Car- 


Engineering Dept. Equipment 


641 Transducer. 4 pp. Fairchild Controls 
orp 

789 Drafting Film.* Hereulene polyester-based film. 
8 pp. Keuffel & Esser Co. 

790 Drafting Aids.* Tables, files, roll-tracing files. 
Catalog ADR-612, 32 pp. Hamilton Mfg. Co. 





trolled low peak currents. Semi-conductor Prod- 
ucts Dept., General Electric Co. 

658 Digital readout mounts in 1 x 3.1-in. panel 
space. Datascope Corp. 

661 Actuator motor has "eneed of 270-280 rpm. 
Electro-Actuators Div., Omega Precision Inc. 
666 Silver-cadmium cells are sealed units in 0.1 to 
300 amp-hr ranges. Yardney Electric Corp. 


Descriptions start on Page 278. 


667 Light-indicator modules are for use in instru- 
ment, computer fields. Industrial Components 
Div., Raytheon Co. 

670 Microminiature lamps are 1/16 and 1/10 in. 
long. Kay Electric Co. 

673 insulated thermostat incorporates oa bimetal- 
actuated contact. Chatham Controls Corp. 

676 Impulse counter counts at up to 500 per 


17 








NEW PARTS, MATERIALS (Cont.) 





minute. Automatic Timing & Controls Inc. 
Switch light for use where two switching func- 
tions are needed. Eldema Corp. 

680 Linear-motion potentiometers incorporate two 
tracks of conductive plastic. Markite Corp. 

683 Ribbon cable has wire bonded together. West- 
wood Cable Corp. 

684 Servo motor-brake unit is controlled by an 
electromagnet. instrument Div., Thomas A. 
Edison industries. 

RF connectors in snop or screw-on types. 
Sealectro Corp. 

Miniature pushbuttons are available in four 
new forms. General Electric Co. 

Digital readout has quick-disconnect terminal 
unit. Industrial Electronic Engineers Inc. 
Bimetol disc thermostats have rapid response 
characteristics. Stevens Mfg. Co. 

Magnetic clutches, brakes have 80 072-in. out- 
put torque. Guidance Controls Corp. 

Induction motor maintains rotor alignment un- 
der shock. Brevel Products Corp. 
Subfractional-hp motors have high starting 
torque. Alliance Mfg. Co. 

Printed-circuit connectors resist vibration over 
40 g. Matrix Science Corp. 

Indicator-light capsules have three-color legend 
area. Radar Relay Inc. 

Electrical outlet, plug for hazardous industrial 
atmospheres. Harvey Hubbell Inc. 
General-purpose relay is small, four-pole, dou- 
ble-throw type. Potter & Brumfield, Div., Amer- 
ican Machine & Foundry Co. 

Pushbutton enclosures for 1 to 25 pushbuttons. 
Hoffman Engineering Corp. 

Manual starter for use with fractional-horse- 
power motors. Furnas Electric Co. 

Foot switch meets dual control needs. Line- 
master Switch Corp. 

Toggle switch for use in electronic equipment. 
Switchcroft Inc. 

Adjustable-speed drive is rated % to 4 hp. 
Squore D Co. 

Induction motor is a 1/100-hp unit. Kearfott 
Div., General Precision Inc. 

Wire-wound resistor has sealed resistance ele- 
ment. Rotohmeters Inc. 

Trimming potentiometer is subminiature unit for 
printed-circuit applications. Potentiometer Div., 
Daystrom Inc. 

Time-delay relay is rated 100 ma to 10 amp. 
E-T-A Products Co. 

Panel meter is rectangular, all-metal unit. 
Helipot Div., Beckman Instruments inc. 
Power relay features an inverted coil. Guardian 
Electric Mfg. Co. 


Hydraulic, Pneumatic 


650 Vane-pump cartridge for use in mony fluid 
—. Vickers Inc., Div., Sperry Rand Corp. 
Shaft seals can be assembled and disassembled 
by hand. Gits Bros. Mfg. Co. 

Rotary actuator produces 6.5 Ib-in. torque at 
120 psig. Ledex Inc. 

Air-pressure regulator is accurate below 1 
sig. C. A. Norgren Co. 

ydravlic swivel incorporotes all-metallic seals. 
Propulsion Development Laboratories Inc. 

Fuel filter traps dirt particles as small os 
0.002 in. Tillotson Mfg. Co. 

Water pumps hove noncorrosive construction. 
Tuthill Pump Co. 

PVC ball valve requires one-quorter turn to 
operate. Walworth Co. 

Hose couplings for use with wire-broided or 
spiral-wrapped hose. Consolidated Controls Corp. 
Solenoid valves control hydraulic systems at 
pressures to 2000 psi. Skinner Electric Valve 
Div., Skinner Precision Industrial Inc. 
Diaphragm pressure switches have standard 
body with interchangeable components. Barks- 
dale Valves. 

Air-hydraviic cylinder for machine-jool and 
outomation applications. Sheffer Corp. 

Pinch valve is positive-opening at low pres- 
sures. RKL Controls Inc. 

Tube-pipe nipple fittings permit fitting in close 
quarters. The Lenz Co. 

Tandem cylinders in 1% to 4-in. bore sizes. 
Allenair Corp. 

Shaft-type oil seal for shaft sizes from Y2 to 
7 in, Chicago Rawhide Mfg. Co. 

Lightweight union for missile and aircraft use. 
Harrison Mfg. Co. 

Tubing valve for temperatures to 1000 F. Auto- 
clave Engineers Inc. 

Air power cylinders in 1% to 4'-in. bore 
sizes. Hannifin Co. 

Flow meters for purge and low-flow uses. 
Devco Inc. 

Sight-flow indicator permits checking fluid in 
pipeline. Schutte & Koerting Co. 

Centrifugal pumps hove capacities to 400 gpm 
and heads to 150 ft. Aurora Pump Div., New 
York Air Brake Co. 

Hydraulic gages in four pressure ranges. A. 
Schrader’s Son, Div., Scovill Mfg. Co. Inc. 

Air cylinder is rated 200 psi. Ortman-Miller 
Machine Co. . oe 
Spiral nozzles are nonclogging units with in- 
termediate capacities. Bete Fog Nozzle inc. 


732 Vertical pump-motor provides vibrationless op- 
eration. Reuland Electric Co. 

735 Rubber hose assembly in Y% to 2 in. diam 
sizes. Titeflex Inc. 

738 Flexible steam hose is corrosionproof and non- 
aging. Resistoflex Corp. 

744 Sectional valve in port sizes from Y2 to 1 in. 
Gresen Mfg. Co. 


Mechanical Equipment 


653 Variable-speed belting in single or twin-link 
types. Lovejoy Flexible Coupling Co. 

672 Speed reducers have ratings from fractional 
to 58.5 hp. Cleveland Worm & Gear Div., 
Eaton Mfg. Co. 

675 Sealed bearings operate continuously at 300 F 
temperature. Barden Corp. 

694 Torque-arm reducer develops high torque. 
Dodge Mfg. Corp. 

697 Linear actuator in planetary and positive-type 
drives. Roton Products Div., Anderson Co. 

701 Hydraulic clutches handle torque loads from 
1000 to 10,000 Ib-ft. Rockford Clutch Div., 
Borg-Warner > 
Automatic clutch for 6 to 10 hp gasoline, 
diese! engines. Salsbury Corp. 

Drum-sprocket brake for scooter-type vehicles. 
Magneto & Engine Accessories Div., Fairbanks, 
Morse & Co. 

Limit stops, slip clutches in sizes 5 and 8. 
Northfield Precision Instrument Corp. 


Assembly Components 


645 Floating clinch nut is se!f-locking. Elastic 
Stop Nut Corp. of Americo. 

646 Liquid-spring shock absorbs 175 Ib-in. energy 
in 1/10-in. stroke. Toylor Devices Inc. 

649 Precision shaft locks for Ye and Y%4-in. shofts. 
PIC Design Corp. 

652 Plastic protectors ore used as caps or plugs. 

$. White Industrial Div. 
659 Miniature angle counter provides readings from 
.0 to 359.9 deg. Bowmar Instrument Corp. 

664 Washer-base nut provides resilient tightening, 
locking action. Palnut Co., Div., United-Carr 
Fastener Corp. 

668 Printing counter counts up to 5000 per minute. 
Radson Engineering Corp. 

674 Large-flange rivet for use in relatively soft 
materials. Pop Rivet Div., United Shoe Ma- 
chinery Corp. 

685 Module fastener for multiple-pin connectors. 
Monadnock Mills. 

Flange nut is combined nut and washer. Mac- 
Lean-Fogg Lock Nut Co. 

Wood insert provides high strength in blind 
and through holes. Groove-Pin Corp. 


Materials 


647 Silicone rubber resists low temperatures. Sili- 
cone Products Dept., General Electric Co. 
One-component coating for electronic compo- 
nents. Columbia Technical Corp. 

Viny! sheeting for vinyl-to-metal uses. Penn- 
sylvania Div., General Tire & Rubber Co. 
Dry-film lubricant resists temperatures from 
—120 to +500 F. Fluoro-Plastics Inc. 
Aluminum pulley stock is 1/5-in. pitch stock 
in 8-in. lengths. H. Neumon & Co. 

Vinyl-glass tubing has continuous striped pat- 
nae William Brand-Rex Div., American Enka 
orp. 

Phenolic laminate has excellent cold-punching 
characteristics. Richardson Co. 

Mylar laminate has good chemical and mois- 
ture resistance. Swediow Inc. 

pow goons compounds for potting, caulking, 
and encapsulation. Emerson & Cuming Inc. 
Teflon sheet is available in large sizes. Poly- 
mer Corp. 

Urethane foam for cushion, insulating, sealing. 
Air-O-Plastic Corp. 

Copper-clad laminates ore fire-retardant, cold- 
punched types. Micarta Div., Westinghouse 
Electric Corp. 

Adhesive coating conducts static charges away 
? metal, glass, plastic. Schwartz Chemical 
0. Inc. 

Adhesive compounds bind foams to fabrics, 
paper, metal foil. Alco Oi! & Chemical Corp. 
Synthetic-rubber adhesive bonds porous mate- 
rials to metal. Bostik Dept., B. B. Chemical 


0. 
Wound-epoxy tubing has high burst strength. 
Spaulding Fibre Co. Inc. 


Engineering Dept. Equipment 


746 Weldable strain gage can be attached to alu- 
minum alloys. Microdot Inc. 

747 Self-contained photocopier uses premixed devel- 
oper in disposable cartridge. Transcopy Inc. 
748 Tinted sensitive popers for diazo printing proc- 

ess. Ozalid Div., General Aniline & Film Corp. 
749 Miniature slip ring has manually operated brush 
lifter. Michigan Scientific Corp. 
750 Engineer's notebook contains graph, tracing, 


and data sheets. Tech-Form Co., Div., Martin 

Sweets Co. 

Transistor cards permit development of a vari- 

ety of circuits. Circuit Structures Lab. 

Lettering set consists of 12 templates, scriber, 

and pen. Unitech Corp. 

ot ita system for circuit design. Elec- 
raid. 

Laboratory furnaces heat to 2300 F in 1% hr. 

L & L Mfg. Co. 

Pressure transducer for temperatures from 
54 to +85 C. Giannini Controls Corp. 

Oscilloscope bay consists of seven transistorized 

units. Electro Instruments Inc. 

Table-model whiteprinter operates at speeds to 

55 linear fpm. Paragon-Revolute Div., Charles 

Bruning Co. Inc. 

Freezing unit for temperatures as low as 

—200 F. Instrumentation Associates. 


EDITORIAL ARTICLES 


Single copies of the following articles 
are available as long as the supply lasts, 
Starred items are from previous issues, 
See Page 386 for other available reprints. 
Editorial content of Macuiver Desicn is 
indexed in the Applied Science & Tech- 
nology Index and the Engineering Index, 
both available in libraries. Microfilm 
copies are available from University Micro- 
films, 313 N. First St., Ann Arbor, Mich. 


10-1 Elastic Suspensions Protect Missile Guidance 
Systems. Solutions to vibration-control prob- 
lems in missile inertial-guidance systems. 

10-2 Using Outside R & D. Pros and cons of hiring 

an outside agency to do research and de 
velopment work. 
Laminated-Plastic and Vulcanized-Fiber Ports. 
Principles of sound specification and design 
ae maximum benefits from these mate- 
rials. 

10-4 Push-Pull Controls. Available types, selection 
factors, and design practices. 

10-5 Preventing Fatigue Failures—Part 2. Prevention 
of failures due to mechanical flaws in 
moterial. 

10-6 Fractional-Horsepower Motors—Part 1.—Speci- 
fying guide based on type, performance, 
power, and application. 

10-7 Hydraulic-System Temperatures. Simplified pro- 
cedure to avoid trail-and-error calculations in 
predicting maximum temperatures. 

10-8 Design Engineering Show Guide. Preview of 
exhibits, events, and conference program for 
the 1961 show in Detroit. 

10-9 Strength of Refractory Metals. A look at the 
strength of four metals in high-temperature 
applications. 

9-2 Viny!l-Metal Laminates.* Selection and specifi- 
cation; solutions to assembly welding problems. 

9-3 Technical Literature.* Techniq for ding 
out material with limited value. 

.9-5 Natural Frequencies of Multiple-Mass Systems.° 
Computing natural frequencies; solution for 
torsional frequencies of complex interconnected 
systems. 

Chemically Milled Structures.* Advantages and 
disadvantages of chemical milling; design of 
chemically milled parts. 

High-Reduction Hypoids.* Types and applica- 
— design of sets for ratios from 10:1 to 





Self-Checking Interpolation.* Finding on in- 
termediate value from values already tabulated 
for a nonlinear function. 

Managerial Planning.* Plan-making methods 
for engineering managers. 

Pressure Regulators.* Basic principles and 
types; selection and application. 

Elastic-Body Mechanics.* New principles in 
using elastic properties of materials to solve 
design problems. 

Designing Cam Profiles.* Calculation of poly- 
nomial cam curves to fit mixed conditions of 
displacement, velocity, and acceleration. 
From Engineer to Manager.* Six major routes 
to management. 

Helical Spring Design.* A direct design pro- 
cedure that eliminates trial and error. 
Internal-Combustion Engines.* Factors in selec- 
ting engines up to 60 hp in size. 

Conical-Disc Springs.* Designing for specific 
characteristics in minimum space. 

Self-Sealing Couplings.* How to select air and 
hydraulic types for instant connection and 
disconnection without fluid loss. 
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Don’t let in-line design get 
in the way of a compact product... 


“NEST’ COMPONENTS 
INSIDE THE BEARING BORE 


flaze) ta 


(conventional design with components in line) 


Motor assembly redesign shown above is einen tien 
typical of the way Kaydon Reali-Slim bearings is an actual 
save space, reduce weight, cut costs! perth cnageriond 
bearing, with 

Kaydon thin-section Reali-Slim bearings provide valuable component 9” bore, 
space inside the bearing bore. And use of a hollow shaft permits utiliz- Y%4" cross section 
ing this space for control rods, linkages, collets, counter-rotating shafts, and %” width 
clutches and brakes, to name a few possibilities. 

With Reali-Slim bearings, you save weight and space in both bearing 
and housing, reducing costs for materials, shipping, storage and handling. 

And large-bore Reali-Slim bearings give closer support to the outer 
edge of rotating parts, instead of the center only, which gives more 
rigidity and accuracy for moment loads. 

Stocked in 90 sizes! These Kaydon Reali-Slim Type CP bearings have 
Conrad deep-groove, ball-radial construction and new bronze, one-piece 
snap-over separator in 4” to 12” bore—\4,” to 1” width and cross section. 
Kaydon’s volume production cuts prices up to 76%, depending on size. 

Contact Kaydon now. Have the Kaydon sales engineer or distributor 
salesman in your area discuss Reali-Slim bearing applications for your 
products. Or write for free, fact-full “CP” bearing bulletin—with prices. 


eye 


“MUSKEGON, MICHIGAN 


All types of ball and roller bearings — 4” inside diameter to 178” outside diameter . . . Taper Roller 
Roller Thrust * Roller Radial « Needle Roller * Ball Radial *« Ball Thrust * Four-Point Contact Bearings 
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engineering / personal 


Headlines in the U. S. to the contrary, Russia 
isn’t counting on research in pure science as 
the best way to catch up with the West. Em- 
phasis, instead, is heavy in the areas of manu- 
facturing techniques and applied engineering— 
a point well illustrated by exhibits at the In- 
ternational Trade Show, Poznan, Poland. In 
presenting this analysis to the Fifth Conference 
on Automation (sponsored by Purdue and 
AUTOMATION magazine), Professor O. D. 
Lascoe said he was impressed by the desire of 
Iron Curtain students to surpass the U. S. 


Engineering enrollment, on the skids nationally 
for some time, seems to be turning upward. 
At Cornell, freshman registration has jumped 
10 per cent over last year, the first rise re- 
ported since 1958. This is well ahead of the 
national figure, which shows a rise of 1.2 per 
cent in the fall of 1960. U. S. Office of Educa- 
tion officials Wayne E. Tolliver and Dr. Henry 
H. Armsby comment: “There is an indication 
that within the next year or two, engineering 
enrollments may show the annual increases 
typical for this major field of study.” 


products / processes 


Brighter Flaw Lines 

A new family of materials for magnetic-particle testing (visible and 
fluorescent) has been introduced by Magnaflux Corp. The concen- 
trates give a 70 to 600 per cent increase in brilliance over older pastes. 
Most noteworthy feature, says Magnaflux, is the ease of preparing a 
magnetic-particle bath. Added to a measured quantity of oil, the pow- 
ders give a uniform suspension almost immediately. Included in the 
line are four powders for the visible red or black (Magnaflux), four for 
the fluorescent method (Magnaglo). 


The Assault on Salt 


Salt-water to fresh-water converters still cost too much to run. South- 
ern California Edison Co. reports first-year operating figures of $1.92 
per 1000 gal for taking salt out of sea water for its steam powerplant. 
Says Cal-Edison’s R. W. Spencer: “. . . if fuel costs were miraculously 
reduced to zero, and the conversion plant were constructed with gov- 
ernment money, water costs would still be too high for irrigation use.” 


research 


Atomic Re-creation 


A “dinosaur” of matter, one that decayed out of existence only weeks 
after the birth of the universe, has been recreated. Probably to be 
called Lawrencium (symbol Lw), the new isotope of the element 103 
is the last of the actinide series and the first to be discovered solely 
by nuclear methods. Believed to have atomic weight of 257, Lw was 
created by nuclear chemists Albert Ghiorso, Almon E. Larsh, and 
Robert M. Latimer at AEC’s Lawrence Radiation Laboratory, Uni- 
versity of California. 


AEC has earmarked $19,909,000 for a high- 
temperature materials research program that 
will use some of the personnel and facilities 
released by cancellation of the nuclear aircraft 
engine. Distribution of funds is as fo'lows: 
General Electric Co., $4,509,090; Pratt & Whit- 
ney, $1,005,009; Oak Ridge National Laboratory, 
$1,209,000. Remaining $13,209,000 will be for 
development of a high-performance reactor. 


Calcium and zinc molybdates equal or exceed 
the rust-preventive characteristics of red lead 
and other common inhibitors, says Battelle Me- 
morial Institute. Since the molybdates are non- 
toxic, they could be used in food-processing 
machinery; since they’re white, a one-coat cor- 
rosion-proofing and decorative finish is pos- 
sible. Battelle is studying the molybdates for 
Climax Molybdenum Co. 
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Computers Present a Problem 

Computer designers—racing to be first out with the fastest machine 
employing the latest technological gimmicks—have been complicating 
the product, cutting utilization, and raising rental fees too high. Bur- 
roughs Corporation’s Earl Kendle told attendees at a recent Cleveland 
Engineering Society Computer Conference that today’s computer-design 
problems fall in four key areas: 1. The man-machine communication 
barrier. 2. System expansion and contraction without costly reprogram- 
ming. 3. Utilization of the system as a whole, and as individual com- 
ponents, 4. Reduced necessity for human intervention. 


For companies that don’t own a computer, 
National Cash Register Co. offers a low-cost 
data-processing-by-mail service. The “package” 
program is built around the use of easily mailed 
punched paper tape as the basic input medium. 
Created on an inexpensive NCR tape unit used 
in cash registers and accounting machines, the 
punched tape can be sent to Data Processing 
Centers in New York City, Dayton, or Los 
Angeles. Analyzed on an NCR 304 computer, 
results are returned in 48 hours in most cases. 


A new era in industrial automation, in which 
automatic controls in the plant will be “wedded” 
to data-processing equipment in the office, is 
shaping up, says George M. Muschamp, Minne- 
apolis-Honeywell executive. He warns that the 
marriage must be brought off as an economical 
union, not as a costly collision. A first-order 
problem: Reorganization of paper work so that 
its information, besides serving as office records, 
can be fed automatically into the plant for 
automatic control of production. 


Plus Value for Carbon-Graphite 

Additives, either organic or inorganic, have tremendous effects on per- 
formance of carbon-graphite seal rings—but the effects aren’t generally 
recognized. This point was made to the 16th annual meeting of the 
American Society of Lubrication Engineers by Dr. D. Ramadanoff and 
J. J. Sherlock of National Carbon Co. They emphasized that additives 
act as boundary lubricants, reduce friction and wear, and increase 


oxidation resistance of the fine-grained carbon graphite. 


Adding only a trace of magnesium (0.04 to 0.05 
er cent by weight) to a galvanizing bath im- 
proves corrosion protection 20 to 90 per cent, 
says Dow Chemical Co. Proving out the new 
process with a 6-year test program, Dow found 
no difficulty in adding or maintaining mag- 
nesium in a galvanizing bath. The coating pro- 
duces a satin-white silver appearance which 
depends on the amount of aluminum present. 


Filling in on Filaments 


The “world’s cleanest grease” —400 times cleaner 
than the best previously available—has been 
announced by Miniature Precision Bearings Inc., 
Keene, N. H. Called Minapure, the super-clean 
lubricant is intended for application in minia- 
ture instrument bearings. According to MPB, 
with test methods outlined by highest military 
specifications, no contaminants or dirt particles 
can be found in Minapure. 


Recent test launching of a glass-filament-wound Polaris rocket motor 
signaled a “revolution in materials engineering.” However, there is still 
development work to be done. Aerojet-General’s R. A. Rawe rounded 
up the problem areas at a symposium of the Society of Aerospace Ma- 
terials and Processing Engineers: Elimination of filament defects 
(crooked fibers), better understanding of the relative roles of resins and 
reinforcements, crazing effects. The need for standard test methods for 
evaluating filaments was underlined by W. Bandarik, Ford Motor Co. 
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Wind-tunnel testing, a near- 
ly passe art in the aircraft in- 
dustry, is beginning to intrigue 
truck designers. Drag _ im- 
posed by the enormous flat 
frontal surfaces of a truck- 
trailer combination drains off 
a surprising amount of the 
vehicle’s engine power. Fuel 
consumption is obviously af- 
fected. 

As size and speed of turn- 
pike-designed trucks increases, 
aerodynamic configuration (it 
may emerge as “styling”) will 
undoubtedly increase in im- 
portance. More refined wind- 
tunnel studies are thus being 
scheduled: “Directional char- 
acteristics of truck-trailer trains 
in a side wind or gust” is a 














typical future project. 





Truck Aerodynamics: More Power 


N SEEKING significant improvements in truck per- 
formance, designers usually concentrate on raising pow- 

erplant output and cutting vehicle weight. Results of 
their efforts are seen in the impending use of gas-turbine 
engines, and in the current use of aluminum frames and 
glass-fiber cabs. While research in these areas will con- 
tinue to predominate, the next advancement in truck 
design may come from the industry’s styling staffs. 

The low, sleek shapes conceived by passenger-car 
stylists have often been defended on the basis of aero- 
dynamics: “They enhance a car’s controllability, or reduce 
power-consuming wind resistance.” Although these claims 
often originate with an enthusiastic sales organization, 
there is no doubt that in truck design, applied aerody- 
namics can pay off handsomely in terms of performance. 

A thorough study of the problem at General Motors 
Corp.—revealed at a recent SAE meeting by Dr. Peter 
Kyropoulos and Harold Flynn, members of GM’s research 
staff, styling—emphasizes the importance of streamlining: 
e At approximately 60 mph, rolling resistance and aero- 
dynamic drag are equal. For a truck of 55,000 Ib gross 
vehicle weight, these factors account for about 100 hp each. 
e By merely changing the front shape of the trailer—from 
square to round—drag has been reduced 37 per cent. 

More detailed application of aerodynamic principles 
will result, ultimately, in more miles-per-gallon for better- 
behaving over-the-highway trucks. 
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1960 Chevrolet truck-trailer combination (below) 
served as a base line for GM's studies. Choice 
of model scale was, as usual, a compromise 
between conflicting requirements. It is desir- 
able to test the model at high Reynolds num- 
ber, using as large a model as possible to 
achieve close correlation between model and 
full-scale data. However, with available tun- 
nel facilities (GM used Guggenheim Aeronauti- 
cal Lab's 10-ft tunnel at Cal Tech) anything ap- 
proaching full scale was out of the question. 

Data obtained by Kyropoulos and Flynn 
established a maximum ratio of model cross- 
section area to tunnel cross-section of 4 per 
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What's up front, particularly the shape thereof, may count 
heavily in determining a truck’s power requirements. 
Typical models tested by GM researchers (below) illustrate 
the effects of good and bad aerodynamic styling. Per- 
centage figures relate to the base-line model (1960 Chev- 
rolet truck-trailer combination). 


A Cy = +1 per cent 


from Styling 


cent. Accordingly, the Chevy truck-trailer was 
built to 1/12 scale, the smallest model that 
would provide accurate data and the largest 
that could be used without excessive tunnel in- A a es 
terference. Model is mounted above the ground AG = -T prem 
plane and ‘‘rides’’ on the boundary layer as 
the road. 
For all truck shapes tested, drag coefficient 
has proved essentially independent of Reynolds 
number. Tunnel speed, therefore, can be re- 
duced to whatever is practicable, as long as 
Re is greater than 10°. Plot of the Chevy rig 
(below) illustrates the point: Cy rises slowly 
(from 0.71 to 0.74) as Re increases 


Drag Coeff C, 

fo) re) 

N @ 

| 

| 

ae 

| 

7 

| 

| 


2) 
o 


Reynolds Number 


May 11, 1961 





R. P. THORN 
Supervisor, Electronics Group 


Inertial guidance systems 
are an impressive example 
of design sophistication fos- 
tered by the missile age. In 
struggling from theory to 
workable hardware, they 
have helped solve many 
traditional design problems 
in other fields. As a typi- 
cal example, look what 
they've done for vibration 
control... 


ign Mamdiethaieg. Co. Elastic Suspensions Protect Missile Guidance Systems 


Erie, Pa. 


Four X-shape natural-rubber isolators protect the Atlas inertial platform (top 
picture). Symmetrically positioned around the platform's cg, the isolators are con- 
nected by tubular cross members. Weight of the entire operational suspension is 
about 13 Ib; a fraction of the allowable weight spelled out in the specifications. 


26 Circle 10-1 on Page 19 for extra copy. 


HERE are two basic types of 

inertial guidance systems: 1. In- 
ertial, or gimballed stable platforms. 
2. Body-mounted, or strapdown sys- 
tems. 
© In the stabilized platform, ac- 
celerometers are held in_ their 
original angular orientation by a 
three or four-gimbal, servo-driven 
stable platform with three gyros. 
This provides instantaneous acceler- 
ation data along the three orthogo- 
nal axes of the original orientation. 


© In the strapped-down system, the 
gyro system yields the necessary 
information concerning vehicle mo- 
tion in inertial space. It merely 
acts as a transducer, relating the 
whole vehicle to an initial reference. 

Severe vibration, noise, and sus- 
tained accelerations combine to pro- 
duce a strenuous dynamic environ- 
ment for both systems. 


Random Problems 


When the guidance art was 
young, designers considered only 
sinusoidal vibratory disturbances 
and sustained accelerations. As more 
instrumentation data became avail- 
able, however, they found that 
random disturbances were more 
characteristic of the excitation pro- 
duced by turbojet and liquid-fuel 
missile engines. This is an acoustical 
excitation which is transmitted 
through the vehicle structure and 
into the control compartment. 

Solid-fuel engines introduce an- 
other component of excitation: A 
sinusoidal acoustical disturbance 
caused by resonant burning of the 
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See them at the Design Engineering Show, Booth 929-931 


New idea-products 


for the creative designer 


At CHAIN Belt Booth No. 929-931 in the 
Design Engineering Show you'll find a variety 
of new idea-products designed by Rex engi- 
neers to help increase efficiency and wear life, 
and cut costs, in the equipment you design. 
For example: 


REX REDI-LUBE ROLLER CHAIN—a brand- 
new chain that lubricates itself. 


REX SIDE BOW ROLLER CHAIN—a roller 
chain that can operate on curves, allowing new 
cost-cutting freedom in conveyor layouts. 


REX STOCK SHEAR PIN SPROCKET LINE 
—now a complete line in stock. 


DUCKWORTH AUTOMOTIVE TIMING 
CHAIN—for modern, high-speed, automotive 
timing drives. 

REX PLATETOP —with new Delrin “snap-on” 
plates that are not affected by moisture. 


REX TABLETOP OF DELRIN—a new Rex 
“tops” conveyor chain that resists moisture, 
and retains strength and shape under heavy, 
wet applications. 


REX CHABELCO CONVEYOR CHAIN WITH 
DELRIN-BUSHED ROLLERS—a new chain 
that’s designed for greater wear life. 


SHAFER-REX REXLON BEARINGS —high- 
temperature, high-shock-and-vibration-resist- 
ant bearings. 


SHAFER-REX SELF-ALIGNING BEARING 
SEALS—there’s one for every type of service. 


REX FIBRE-LITE SPROCKET—a new, low- 
cost, lightweight sprocket. 


CHAIN Belt Company, 4643 W. Greenfield 
Ave., Milwaukee 1, Wis. In Canada: Rex Chain- 
belt (Canada) Ltd., Toronto and Montreal. 


CHAIN BELT COMPANY 
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fuel in the cavity. It has a dis- 
crete frequency and is superimposed 
on the random excitation. 

Superimposed sustained accelera- 
tions ranging from a fraction of a 
g up to 25 g must be considered 
in the design of both systems. 


Soft, but Stitf 


The basic requirement for a pro- 
tective suspension is that it must 
have large linear capabilities to per- 
form over a wide range of frequen- 
cies and sustained accelerations. 
Further, the suspension must main- 
tain its capacity for protection 
despite static deflection resulting 
from acceleration. High-frequency Titan reference system is suspended on 
characteristics are particularly im- — dese clastic wenunlings, dynmnieiily 
portant—this is the area in which —gtched to a total band width of 1.5 
troublesome structural resonances eps. Developed by Lord Mfg. Co., the 
exist, and high structural responses mountings protect the system against 
can occur in the inertial-guidance simultaneous sinusoidal and random 
system. Response characteristics of vibration ranging from 2 to 2000 cps, 
solid castings, gimbal rings, gyro and against shock of 100 g (6 milli- 
rotors, and accelerometers combine second saw-tooth pulses). The mount- | 


to present a high-frequency prob- ings have a maximum transmissibility 00 
lem unequalled in severity of 3.5:1 (curve, right). Suspension sys- Frequency (cps) 


ecttlenie, tien: dunes Ment eles tem weighs less than 2 lb and supports 
ww oe ~ ero 45 |b. Mounting height is controlled to +0.001 in. Characteristic environments 
tomeric materials are ideal in this 


yap ‘ for other aeroscope craft are listed below: 
type of application—they provide 


more energy capacity, hence greater CHARACTERISTIC ENVIRONMENTS FOR AEROSPACE CRAFT 


linearity, than classical systems such JET | LQUID-FUEL MISSILE | SOLID-FUEL MISSILE 


+ Ae eel WE ENGINE RANDOM WITH SUPERIMPOSED 
as mechanical spring-and-damper | eaanion PURE RANDOM EXCITATIONS SINUSOIDAL EXCITATIONS 





psy 


Input:0.06 in DA axial 


me 














~© 











Transmissibility(per cent) 














oO 








| 
| 
200 300 500 











combinations. Also, damping and 
elasticity are combined in a single | acceveration | 0-9 0-256 0-256 
package which is compatible with 
tight-space applications. Another | SHOCK MIL-E-005272B PROC. II a a 107 Oeec. 
advantage in using an elastomeric 
suspension—elastic characteristics of 
the attachment points can be much 
more precisely controlled, both sta- 
tically and dynamically, than is pos- |NoN-DYNAMIC } MIL-E-005272B PROC. || MIL-E-0052728 PROC.!| MIL-E-005272B PROC. | 
sible with hard mountings. 
Weight is another area in which 0.07 “aT 
elastomers offer an advantage. A Solid Fuel 
suspension that weighs 10 per cent . 
of the supported weight is Bsetene oO eae 5 
exceptional. The elastomeric sys- ’ | | | 








NOISE LEVEL 140db-|60db 18Odb-200db 18Odb-200db 





TEMPERATURE | MIL-E-005272B PROC.! | -100° TO 300°F -100° TO 500°F 





























tem for the Atlas inertial platform 
weighs considerably less than 10 i, 
per cent of the supported weight. 




















Matched Set Liquid Fuel 

Effectiveness of an_ elastomeric 
suspension system is determined by 
the performance of each isolator in 
the system. Properties must be iden- 
tical so that characteristics of the 
system fall within the permissible 
tolerance. This does not neces- Jet Aircraft 
sarily imply customization of the | | | 
elastomer, since standard produc- : 
tion isolators are now used in 100 1000 2000 
ICBM inertial-platform suspensions. Frequency (cps) 


4 in. 2-4 cps 


tq 
+ 25G 10-2000 cps 
sinusoidal 
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TO THE CREATIVE DESIGNER... 


how 
many 
viewpoints 





As if designing equipment in these 
competitive days wasn’t enough, 
today’s designers must view their 
creations through many eyes... 
management, production, purchasing, 
sales, service...and reflect the 
desires of each of these groups. 
And, most important, there’s the 
customer! 

The designer can be a specialist 
in many things, but it takes too 
much time to be an expert in every- 
thing affecting equipment design. 











must 
you 


reflect? 


A CALL TO CHAIN BELT 





ADDS A MAN TO YOUR STAFF 
BUT NOT TO YOUR PAYROLL 
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That's why efficiency-conscious 
designers are turning to CHAIN 
Belt for specialized service in power 
drive and conveyor chains. 

CHAIN Belt supplies not only Rex 
quality products but unequaled 
service to design engineers. Data 
on chain wear life and fatigue 
strengths that enable exact selec- 
tion to fit requirements...actual 
field tests to serve as a definite guide 
to service expectations...even the 
designing of special chains to an- 
swer unusual conditions...are part 
of this specialized service. 

Why not take advantage of it! Call 
your CHAIN Belt Man or write 
CHAIN Belt Company, 4643 W. 
Greenfield Ave., Milwaukee 1, Wis. 
In Canada: Rex Chainbelt (Canada) 
Ltd., Toronto and Montreal. 


S 


CHAIN BELT COMPANY 





Snapping scientific photos at a 
3-billion:h-second exposure time 
is well within the capability of 
this image-converter camera. 
According to the deve'oper, 
Space Technology Laboratories 
Inc., this is twice the speed 
offered by any other technique. 
The trick is in the conversion: 
The optical image of a lumi- 
nous event is first converted to 
an electron image; shuttering, 
amplification, and focusing is 
then carried out by fast-acting 
electronic circuits. Reconverted 
to optical form, the brightened 
image is recorded on Polaroid 
or conventional film. Price of 
the unit: $20,000. 





; : Accelerating electrode 
Gating grid Focusingelectrode _/ fede bats 
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Demands for recording on considerably less than one 
watt set a premium on power economy in the design 
of this miniature magnetic-tape unit. To minimize 
friction in the unique drive motor, Datalab Div. 
(Consolidated Electrodynamics Corp.) used brushes 
that roll rather than slide. An electronic speed con- 
trol holds motor speed to. better than 14 per cent 
while consuming less than 40 milliwatts. Additional A 5-hr recharge and this battery-powered drill is ready to bore sev- 
power-saving features: Thin-film (Mylar) belts, Neg’- enty-five '4-in. holes in 34-in. fir. Developed by Black & Decker, 
ator-spring reel tensioners, silicon-rubber capstans, a Towson, Md., the new “cordless” tool will reach the market in early 
permanent-magnet erase system. Capable of recording fall, will cost about $50. Except for describing housing materials 
for 24 hr at | in. per sec, the unit has a reproduce (aluminum die castings and Cycolac plastic), and hinting at a “com- 
frequency range of | to 25 ke. pletely new concept” in motor design, B&D is sitting tight on details. 
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Drawing a ship’s underwater bow lines forward into a “snout” can 
virtually eliminate wave drag, cut power requirements by 10 to 25 
per cent. To prove out his theory, Tokyo University’s Prof. Takao 
Inui built the bulbous bow onto this 3000-ton inter-islander, the 
KURENAI-MARU. Measured against an unmodified sister ship, 
the test vessel held an 18-knot speed with 10 per cent less power. 
University of Michigan experts, impressed by the development, are 
according it “apparent breakthrough” status. The Department of 
Naval Architecture will translate and publish Professor Inui’s reports, 
also plans supplementary research, possibly with Navy backing. Among 
problems yet to be solved: Effects of heavy seas on the snout. 


ENGINEERING NEWS 


PICTURE REPORT 


Ultrasonic energy replaces heat and adhesives in Sonoseal—a new 
production machine for welding plastic films in the polyester group. 
The developer, International Ultrasonics, Cranford, N. J., says that 
90 to 100 per cent of the original material strength is retained. Be- 
sides making hermetic plastic-to-plastic seams, the ultrasonic machine 
welds plastics to paper, cardboard, or cloth. It ignores surface water, 
oils, photographic emulsions, and abrasives. 


A 12-hr recharge (through a built-in trickle unit) readies this com- 
pact electric for an 8-hr shift. Powerplant is a special 12-v motor 
operating from a single lead-acid battery. Without the trailer, the 
182-!b car will haul its driver plus a 100-Ib load; the trailer carries 
250 Ib. Called the Delwick, the industrial vehicle is marketed by 
Namisco Inc., Springfield, N. J. Prices: Car, $395; trailer, $49.50. 
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FROM AMERICA’S LEADING PRO DUCER OF PISTON RINGS... . PERFECT Cl ROLE 


STACK-MOLD CASTING 


Molds of carefully-controlled 
green sand are made from the 
pattern plate, and stacked for 
pouring. In the example shown 
at right after shake-out, the 
castings are 6-up in a stack 20 
molds deep. Typical castings 
produced by this Perfect Circle 
process include piston rings, 
thrust plates, valve lifter facings 
and piston groove inserts. 











Mass-produced to the highest quality standards 


Every year, Perfect Circle produces millions of 
piston rings—all made to the exacting specifi- 
cations that have set precision standards for the 
industry. Now, as the result of extensive 
expansion, the modern facilities and metallur- 
gical skills of Perfect Circle are available for 
volume production of superior gray-iron castings 
to your specifications. And, through its advanced 
production techniques, Perfect Circle can bring 
you the finest metallurgical and dimensional 
precision at important cost advantages. Get 


complete information on Perfect Circle 


ay 
man 


¥ 


castings today! 


ae 


SS 
4, 


| 


MAIL THIS COUPON TODAY FOR COMPLETE INFORMATION 


PERFECT CIRCLE CORPORATION 
CASTINGS DIVISION, DEPT. MD-5 
HAGERSTOWN, INDIANA 


| want to know more about Perfect Circle Precision Castings. 
[) Stack-mold castings (1 Whirlcast cylindrical forms 


Name... 


WHIRLCAST® CYLINDRICAL FORMS Title 


Hot metal is poured into permanent molds, and then spun at 

high speeds to create machineable cylindrical gray-iron cast- Company 
ings of uniform dimension and hardness, with microstructure aaa 
controlled to exacting specifications. PC Whirlcast products are 

offered in a wide range of sizes and materials, all precision-made City 

for fast, economical machining with minimum stock removal. a 
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PISTON RINGS +- PRECISION CASTINGS 

POWER SERVICE PRODUCTS - SPEEDOSTAT 

HAGERSTOWN, INDIANA «+ DON MILLS, ONTARIO, CANADA 
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ENGINEERING NEWS 


Srushless Alternator Has No Rotor Windings 


CLEVELAND—A new high-speed alternator, developed by Thompson Ramo 
Wooldridge Inc., Tapco Group, generates electrical power without resort- 
ing to rotating windings, rectifiers, or slip rings. Electromagnetically ex- 
cited, the device performs its best under the adverse environmental condi- 
tions encountered in aircraft, missile, and space applications. 

The unique one-piece smooth-surface rotor offers many advantages, 
according to TRW engineers. Cooling requirements are held to a minimum, 
eliminating the need for auxiliary cooling equipment. The rotor doesn’t 
have to be cooled at all, and the stator can be easily cooled with gas or 
duced north and south poles are liquid. In addition, the alternator is extremely light weight—about 2 lb 
spaced 90 circular degrees apart, per kva—and can be made lighter if “advanced” magnetic materials are 
eliminating the need for rotating used in the rotor. Compared to other alternators, efficiency is high (85 
windings, rectifiers and slip rings. per cent) and motor characteristics are excellent. 





Nonmagnetic section of the rotor 
separates two magnetic end pieces. 
When the rotor is assembled, in- 


Nonmagnetic spacer Stator 
housing 
Magnetic section 


Radial 
parasitic gap 


Magnetic section : Nonmagnetic section 
of rotor 


Magnetic section 


OC excitation coils 


Flaws in 4-In. Stee! Pictured on TV 


Minute cracks in thick steel plates and 
other dense objects can be instantly 
detected by a new gamma ray image 
intensifier system. Developed by Rau- 
land Corp., subsidiary of Picker X-Ray 
Corp., the system permits continuous 
assembly-line inspection of materials 
that could previously only be checked 
by gamma-ray photographs. An opera- 
tor, sitting in the control room, watches 
slabs of steel on a TV screen. As the 
steel moves along a conveyor, the op- 
erator can determine the exact loca- 
tion of each flaw and shear off only 
as much steel as is necessary to cut 
out the defective section. Experiments 
indicate that the inspection method 
can effect substantial economies—one 
steel mill estimates savings of nearly 
$700,000 per year through speedup 
of its inspection operations. 
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CON-VEL (rzerpa) CV Universal Joints 
Give Longer Life, Higher Torque Capacity! 


Bell-Type CV Joint (4%” to 
2%” axle shaft diameters) ... 
designed for high-angle driv- 
ing steering axles used in road 
building machinery * mining 
machinery ° industrial °¢, 
automotive applications 


Disc-Type CV Joint (from 2%” to 16%” 

swing diameter) . . . designed for all types of 

industrial drive applications. Rzeppa Joints During rotation at a given angle, pin or 
always transmit torque smoothly, even at slipper-type joints speed up, slow down twice 
unbalar:zed angles. Note constant velocity of during one revolution, as shown by the solid 
100% for Rzeppa Joint. line in the graph. 


Con-Vet DIVISION 2% peconoru 


DANA new engineering data 
DANA CORPORATION folder on the complete 
i A line of Rzeppa con- 
Con-vel 3901 Christopher stant velocity joints. 
Detroit 11, Michigan 
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San Dieco—Aircraft weight is re- 
duced nearly 65 pounds in the Con- 
vair 990 by using heavyweight ura- 

Heavy Material Lightens an Aircraft nium (density 1.65 times that of 
lead) for control counterbalance 
weights. Flight surfaces are balanced 
by adding the uranium weights for- 
ward of the hinge line. The heavy 
weights move the center of gravity 
forward without changing clear- 
ance to fixed wing and tail surfaces. 
Moving the center of gravity for- 
ward increases the lever arm of the 
mass and thus reduces the total 
weight required. 


ENGINEERING NEWS 


Uranium Weights 
Balance Airfoils 





Depleted uranium that is used 
(largely U-238) is less radioactive 
than the natural material. Although 
the weights are marked “Caution— 
Radioactive Material,’ they are 
completely safe to handle. They 
are cadmium plated to reduce oxi- 
dation and dusting. The plating 
acts as a shield for all alpha and 
some beta radiation. 


Before uranium became available, 
lead and tungsten had been used 
for counterweights. Sintered tung- 


Leading edge of the rudder for a Convair 990 bears uranium weights which move sten was used in the Convair 880. 


the center of gravity far forward and allow the rudder to be balanced about its Although comparable in price, ura- 
hinge pin with a minimum of additional material. Although marked radioactive, nium is 11 per cent more dense 
the weights are safe to handle. Fissionable materials have been removed and than tungsten and, corresponding- 
cadmium plating protects the handler against any lingering alpha radiation. ly, less of it is required. 


Winners Announced in Sintered Parts Contest 


Deceptively simple appearance 
hides unique design of a d-c mo- 
tor armature. Green inner compact 
of bronze is internested with a 
green outer compact of iron pow- 


New Yorx—Entries in the “Non-ferrous 
Metal Powder Part of the Year” ranged 
from toggle links to fire-alarm pull boxes. 
Each item demonstrates one or more unique 


qualities of sintered parts that could not 
be achieved by other production methods. 
Sponsor of the contest, New Jersey Zinc Co., 
New York City, says that competition was 
close. In addition to the Grand Prize winner 
(below) and three runners up (right), eight 
entries received awards of merit. 

Properties of brass powders were exploited in 
design of fire-alarm mechanism. The assem- 
bly is tough to withstand impact loading and 
is self lubricating for smooth operation. It was 
designed by S. H. Couch Co., N. Quincy, Mass. 


ted 


PULL DOWN 


LOcaAt 
AL ARM 


der. After sintering, the outer mem- 
ber is machined away, leaving 
only the magnetic points imbedded 
in the copper. The armature is pro- 
duced by Kwikset Powdered Metal 
Products, Anaheim, Calif. 


Sliding characteristics of oil-im- 
pregnated sintered bronze en- 
hanced the design of this distrib- 
utor cam. Used in an automatic 
pin-spotting machine, the cam is 
made by International Powder 
Metallurgy Co., Ridgeway, Pa. 


Phonograph motor toggle link is 
made of sintered bronze. It forms 
a free-floating surface for the drive 
disc, and provides a cam surface 
to shift the idler wheel up and 
down a stepped pulley, producing 
three-speed operation. It was de- 
signed by American Powdered 
Metals Inc., North Haven, Conn. 
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The place to 


Blueprint 
Specials 


produced to 
exact designs 


produced in 
large or small 
quantities 


produced and 
delivered on time 


Mac-it Fastener Engineering Serv- 
ice will give you practical and pro- 
fessional assistance in developing 
any type of threaded fastener. 


Unusual head or thread designs, 
unusual materials, unusual shapes 
—these are some of the unusual 
characteristics of Mac-it specials. 
But whatever you want, you'll find 
a personal, interested service group 
at Mac-it that is ready and able to 
match your requirements exactly. 


And our service on standard 
alloy steel screws, like our service 
on specials, is geared to provide 
the same prompt action. Call Mac-it 
Engineering Service or contact your 
nearby Mac-it distributor for all 
your needs in alloy steel screws. 


MAC-IT PARTS COMPANY 
LANCASTER + PENNSYLVANIA 








ENGINEERING NEWS 


Five years in development, the Stretch computer will simu- 
late a complete hydrogen-weapon test in less than one 
week of calculation. The machine will make 250 billion cal- 
culations to analyze the propagation of shock waves and 
their effect; determine the intensity of radiation, and ex- 


. . ~ 

meteorological conditions likely to occur. Conventional large- 
scale computers now installed at Los Alamos would require 
several months to complete the same computation. The 
Stretch system's high-speed capabilities will permit scien- 
tists to simulate far more realistic weapons’ tests than ever 


amine the fallout, taking 


into consideration 


the varying before possible. 


IBM Graduates Two New Computers 


WuireE Pains, N. Y.—If your design-engineering problem calls for a com- 
puter that can add 670,000 fourteen-digit numbers in | sec (and price is 
no object), consider Stretch—International Business Machines’ latest assault 
on the limits of computer technology. If your requirements are more leisurely 
—say, 83,300 additions per sece—perhaps the company’s newest production 


model, the 7072, will be adequate. 


Stretch, acknowledged to be the 
world’s most powerful and _ versa- 
tile computer, is a custom-engi- 
neered system that is currently the 
only one of its type; IBM 7072 is 
a “production” model that rounds 
out the already famous 7070/7074 
line of high-speed, automatic data 
processors. Stretch will do 24 four- 
teen-digit multiplications while 7072 
does one involving ten-digit num- 
bers, but a Stretch system costs “up- 
wards of $10 million” while 7072 
sells for a mere $860,550 (it rents 
for under $20,000 per month). 


Tailored for AEC 


Stretch was designed for the Los 
Alamos Scientific Laboratory, and 
is now operating at that key nuclear 
research center. Working with 14- 
digit numbers, the system is capable 
of performing 30 billion multiplica- 
tions in a 24-hr period. It is destined 


to play an important role in many 
advanced projects such as the sim- 
ulation of hydrogen-weapon tests, 
Project Rover (development of a 
nuclear-power rocket engine), and 
Project Sherwood (production of 
controlled power from thermonu- 
clear-fusion. According to IBM, the 
computer will enable physicists to 
work with equations so advanced 


that they have not yet been ex- 
pressed mathematically. 


New Concepts Involved 


In “stretching” computer tech- 
nology, IBM engineers have de- 
veloped new concepts in multipro- 
gramming and simultaneous opera- 
tions: 
¢ The computer works on an as- 
sembly-line basis. When one ele- 
ment completes its assignment, it 
passes the work along and starts on 
a second problem—although the 
computer is still solving the first 
problem in other parts of its system. 
As many as nine programs have 


Ultrafast and Faster 





‘Size of - 
Numbers 
Processed 


(digits) 


Assignment 


Time Required 


(mu sec) 


IBM 7072 


Processing Speed 
(operations per sec) 
IBM 7072 


Stretch Stretch 








6 and 6 
14 and 14 
10 X 10 
14 x 14 
20 by 10 


14 by 14 


Add/subtract 


Multiply 


Divide 


12 


< 


64 


83,300 

670,000 
15,600 

370,000 
10,500 

100,000 
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CUT CONTROL PANEL COSTS 


AND SAVE SPACE WITH 


COMBINED SIGNAL & SWITCH 


Write for FREE CATALOG 
on LIGHTED SWITCHES 


Mav 


Et; 


146] 


The most modern control pane! designs 
combine indicator lights and 
pushbutton switches wherever possible. 
This cuts costs by reducing the 
number of components, and speeds 
assembly. Overall panel size can often 
be reduced as much as 75%. And 
these '‘human-engineered"’ controls 
sell better because operation is 
obviously simplified. Here are just 
three of the many lighted pushbuttons 


avaiiable from Control Switch Division... 


CONTROLS COMPANY 
CONTROL 


is 
H 
Ls 
; 
i 
: 


RE NY 


SWITCH 


SWITCHLITE Model J8003 shown is a 
single lamp, D.P.D.T., push-push. Independ- 
ent lamp circuit for 6, 14 or 28 volts. Rated 
3 amp res., 1 amp ind. @ 28 VDC or 115 VAC. 
Mounts in %” dia. hole. 4 button styles, sev- 
erai lens colors. 


TWINLITE ... two lamps with independent 
circuits for 2-color lighting. Lens 1” x .740” 
in solid or split colors, with or without name- 
plate slot. Momentary or push-push action, 
or solenoid-held switch shown above. Rated 
4 amp res., 2.5 amp ind. @ 30 VDC; 5 amp 
@ 125/250 VAC. Mount in groups or singly, 
using barriers 


TREYLITE .. . three independent lamps, 
each with color filter so three colors can be 
sequenced on white pushbutton screen 
D.P.D.T. switch rated 4 amp res., 2.5 amp 
ind. @ 30 VDC; 5 amp @ 125/250 VAC. Select 
momentary or push-push action. Models for 
flush-panel mounting (shown above) or sub- 
panel mounting. 


OF AMERICA 
DIVISION 


1426 Delmar Drive © Folcroft, Pennsylvania © Telephone LUdiow. 3-2100 © TWX SHRN-H-502 


Manufacturers of a full 


applications. All standard units stocked for ir 
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line of switches, controls and indicé 
delivery by leading parts Distributors 


mediate 


ators for all military and commercia 





wae AVY 


FLOW REGULATORS 


Full range 
AY justal ie 


Pressure Compensated 


K'low Control 
to 5000 p.5./. 


Waterman Series 1407 is a group of compact, 
low-cost, pressure-compensated flow regu- 
lators, adjustable over a series of unusually 
for convenient on-the-job 
ontrol of hydraulic cylinders and 


ow ranges, 


Rated for pressures to 5000 p.s.i. 

Controlled flow to 40 g.p.m.—ideal for hydrau- 
lic motors as well as cylinders. Factory- 
tested to 10% tolerance. 

Wide range of adjustability—turndowns of 
as much as 80: 1, 

Choice of mountings and operating devices. 

y" N.P.T.F. size meets most needs—standard 
sub-plate mountings available. 

Compact and light in weight—proved to be 


trouble-free ds of applicatior 


Send today 
for new 
Catalog 





Unit senses pressure drop across vari- } 
able orifice and reacts to control flow 1002, 
within desired limits. 


ATERMAN 


RYBRAULICS CORPORATION 


725 Custer Ave., Evanston, Ill. 
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ENGINEERING NEWS 


Customer-engineer’s console (above) 
permits all units of the new IBM 7072 
computer to be tested from a central 
point. The console is only one of the 
unique features of the new data-proc- 
essing system designed for computa- 
tional work in nuclear engineering, de- 
sign automation, stress analysis, and 
other advanced fields. Magnetic tapes 
containing binary data (such as might 
be obtained in wind-tunnel tests) can 
be fed into the computer directly 
(right). Binary data is automatically 
converted into decimal information by 
the computer, permitting engineers to 
process data for immediate use. 


been run simultaneously during 
test periods. 

e A look-ahead device anticipates 
instructions and data requirements 
of the system, greatly boosting the 
effective memory speed. The unit 
acts as a reservoir, lining up in- 
structions and information to be 
processed a fraction of a second 
before they are needed. 

¢ The computer can put aside what 
it is doing and turn to special tasks 
requiring immediate attention. 
These interruptions might be pri- 
ority problems fed into the system 
or they might be caused by in- 
ternal conditions recognized by the 
computer itself as worthy of special 
attention. After the special task is 
completed, the interrupted circuits 
return to their earlier task, 


Design for General Engineering 


The 7072 computer is primarily 
intended for engineering and scien- 
tific calculations, although it also 
provides broad data-processing ca- 


pabilities for business. The system 
is designed for problems that re- 
quire powerful computing ability, 
rather than the extremely high data 
input and output speeds that are 
features of machines designed for 
business calculations. 

The IBM 7072 will be able to 
process magnetic tapes recorded dur- 
ing engineering tests, even though 
test language differs from that of 
the computer. Binary data is en- 
tered directly; the computer auto- 
matically converts it into decimal 
form. 

Typical scientific and engineer- 
ing problems that will be handled 
by the 7072 are: 
® Creation of mathematical models 
to test product designs, systems, and 
operation theories. 
¢ Simulation of space-flight vehicle 
trajectories. 

e Design of nuclear reactors and 
supersonic aircraft. 

e Analysis of products and struc- 
tures to determine their ability to 
withstand stress. 


Macuine Desicn 











for quality in appearance and performance 
Plexiglas ...Implex 





Why are there so many parts molded of IMPLEX®, the 
high-impact acrylic, and PLEXIGLAS® acrylic plastic on 
the 1961 Ramblers? Here are the reasons. 


IMPLEX is used for metallized armrest supports because 
of its superior toughness ... for air conditioner hous- 
ings and grilles because of its excelent appearance, its 
strength and good moldability in thin sections . for 
radio, window crank and gear shift knobs because of its 
dimensional stability and stain resistance. 


PLEXIGLAS is used for tail light, back-up and parking 
light lenses because of its outstanding optical properties 
and weather resistance ... for the speedometer dial be- 
cause it calls for edge-lighting .. . for medallions and 
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other ornaments because the crystal clarity of PLEXIGLAS 
gives depth and sparkle to back-surface decorations. 
The properties of these Rohm & Haas m@hing materials 
may well benefit a part on which you are working. Our 
design staff will be pleased to help you use PLEXIGLAS 
and IMPLEX to your advantage. 


ROHMF 
HAAS 2 


PHILADELPHIA S,. PA 


In Canada: Rohm & Haas Co. of Canada, Ltd., West Hill, Ontario 
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All here... 


components that satisfy 


all pressure/flow system needs 


AL AST 


Now together, Imperial-Eastman meets all your 
hydraulic-pneumatic-flow component needs: tube fit- 
tings, valves, couplings, flexible and rigid hydraulic 
lines, thermoplastic tubing and tubing tools. 

This engineered line gives you the exact product for 
every type of service condition—and the tools to make 
sure your assemblies are absolutely right. 

For added satisfaction at your point of order, 
Imperial-Eastman products are available through high- 
est caliber distributors. 

For complete information, write for Catalog No. 101. 


TUBE FITTINGS VALVES 


IMPERIAL@p) EASTMAN 


Imperiol-Eostman Corporation General Offices: 6300 West Howard Street, Chicago 48, Illinois 
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Only 
IMPERIAL () EASTMAN 


offers a line 
as complete as this 


When we say your most complete line 
of pressure flow system components 
for all hydraulic, pneumatic, instru- 
mentation and other applications— 
here’s what we mean: 


TUBE FITTINGS OF EVERY TYPE AND 

SIZE—FOR ALL PRESSURES, 

TEMPERATURES 

e Hi-Seal® Butt Joint Fittings, Braze-Seal Hi 
Pressure, Hi-Duty, 37° Flare, 45° Flare, Flare- 
less, Flex, Compression, Inverted Flare, 
Threaded Sleeve and Plastic Tubing Fittings. 


FLUID CONTROL VALVES 

e Needle, Toggle, Diaphragm, Plug, Blow- 
Down and Kwik-Connect Types for pressures 
up to 5000 psi. 


HOSE AND COUPLINGS 

e Medium-Pressure Hose and Tube Assem- 
blies, Couplings and Fittings for One-Wire 
Braid Hose 


e High-Pressure Hose and Tube Assemblies, 
Couplings and Fittings for Multiple-Wire 
Braid Hose 


e Low-Pressure Hose and Tube Assemblies, 
Couplings and Fittings for Fabric Braid Hose 


e All Synthetic—for Pressures up to 3000 Lb. 
e Adapter Unions, Adapters and Tube Fittings 


TUBING 
e Plastic and Thermoplastic 


TUBING TOOLS 
e Cutting, Flaring, Bending, Reaming, Swag- 
ing, Pinch-off, Refacing Tools 


e Service Aids 
No doubt about it now—see your Imperial- 


Eastman distributor first for all hydraulic- 
pneumatic-flow system components. 


Chicago 48, Illinois 
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May 18— 

Work-Factor Associates of the 
Midwest. Semiannual Meeting to be 
held at McCormick Place, Chicago. 
Additional information is available 
from Ted Stuart, 9401 W. Grand 
Ave., Franklin Park, IIl. 


May 21-23— 
Fluid Controls Institute Inc. An- 
nual Meeting to be held at the 


| Cloister, Sea Island, Ga. Further 


information is available from FCI 
headquarters, P. O. Box 667, Pom- 


| pano Beach, Fla. 


National Telemetering Confer- 


| ence to be held at the Hotel Morri- 
| son, Chicago. 


Sponsors are Insti- 
tute of the Aerospace Sciences, In- 
stitute of Radio Engineers, Instru- 
ment Society of America, Ameri- 


| can Rocket Society, and American 


Institute of Electrical Engineers. Ad- 
ditional information can be ob- 
tained from IAS, 2 E. 64th St., New 
York 21, N. Y. 


May 22-25— 


Design Engineering Show and 
Conference to be held at Cobo 
Hall, Detroit. Conference is spon- 
sored by the Machine Design Div. 
of ASME. Further information is 
available from Clapp & Poliak Inc., 
341 Madison Ave., New York 17, 
N. Y. 


| May 22-26— 


American Society of Tool and 
Manufacturing Engineers. Conven- 
tion and Tool Exposition to be held 


at the Coliseum, New York. Addi- 


tional information is available from 
ASTME headquarters, 10700 Puri- 
tan Ave., Detroit 38, Mich. 


May 22-26— 

Society of Photographic Scientists 
and Engineers. National Confer- 
ence to be held at the Arlington 
Hotel, Binghamton, N. Y. Further 
information can be obtained from 
SPSE, Box 1609, Main Post Office, 
Washington, D. C. 


June 1-2— 
American Standards Association. 
Company Member Conference 
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(open to all organizations interested 
in company standardization pro- 
grams) to be held at the Pick-Con- 
gress Hotel, Chicago. Further in- 
formation can be obtained from 
ASA headquarters, 10 E. 40th St., 
New York 16, N. Y. 


June 4-8— 

American Nuclear Society. An- 
nual Meeting to be held at the 
Penn-Sheraton Hotel, Pittsburgh. 
Further information can be ob- 
tained from O. J. DuTemple, 86 
E. Randolph St., Chicago 1, Ill. 


June 4-9— 

Society of Automotive Engineers 
Inc. Summer Meeting to be held 
at the Chase-Park Plaza Hotel, St. 
Louis. Additional information is 
available from SAE, 485 Lexington 
Ave., New York 17, N. Y. 


June 5-7— 

American Gear Manufacturers 
Association. Annual Meeting to be 
held at the Homestead, Hot 
Springs, Va. Further information is 
available from AGMA headquar- 
ters, 1 Thomas Circle, N.W., Wash- 
ington 5, D. C. 


June 5-9— 

Society of the Plastics Industry 
Inc. Ninth National Plastics Ex- 
position and National Plastics Con- 
ference to be held at the Coliseum 
and the Commodore Hotel, New 
York. Additional information can 
be obtained from SPI headquarters, 
250 Park Ave., New York 17, N. Y. 


June 6-8— 

Instrument Society of America. 
Summer Instrument - Automation 
Conference and Exhibit to be held 
at the Royal York Hotel and Queen 
Elizabeth Hall, Toronto, Ont. Fur- 
ther data is available from ISA, 313 
Sixth Ave., Pittsburgh 22, Pa. 


June 8-9— 

Malleable Founders Society. An- 
nual Meeting to be held at the 
Broadmoor, Colorado Springs, Colo. 
Additional information can be ob- 
tained from society headquarters, 
781 Union Commerce Bldg., Cleve- 
land 14, Ohio. 


June 8-9— 
National Electrical Manufactur- 
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ACTUAL SIZE 


“WIRE-WOUNDS” ARE 


CIRCUIT SHRINKERS.... . newy 


expanded line lets AXIOHM® power resistors go into smaller circuits! 


Ward Leonard AXIOHM power resistors 
are now available in seven sizes—down 
to 2 watts, up to 12.5. 

They’re ideal for miniaturization in 
printed-circuits, industrial instrumen- 
tation and automation circuitry. But 
they’re recommended for any electrical 
or electronic application where the high- 
est stability and maximum overload ca- 
pacity are required. 

The seven AXIOHM sizes come in a 


complete range of resistance values (see 
table) from 0.1 to as high as 75,000 
ohms. Naturally, they feature the qual- 
ities Ward Leonard has made famous in 
power resistors: 

Vitrohm vitreous enamel; Ward 
Leonard’s specially made ceramic core; 
specially selected and matched resist- 
ance wire; and strong, permanent, low- 
resistance, spot-welded, lead-to-end-cap 
junctions. °.9 





SIZES AND RATINGS 





Rating 


Resistances (ohms) 


Dimensions (inches) 





T 
(in watts) ype 


Max. Length* 





2X 
3X 
4X 
5XM 
7X 
10 10XM 
12.5 12.5X 

















5,000 % 
10,000 Y%p 
15,000 Me 
20,000 He 
25,000 1 
50,000 1% 
75,000 1% 

















*Less leads. 


Get complete details in Supplement C to Catalog 15. Write for your copy and a 
list of stocking distributors today. Ward Leonard Electric Co., 58 South Street, 
Mount Vernon, New York. (In Canada: Ward Leonard of Canada, Ltd., Toronto.) 


RESULT-ENGINEERED CONTROLS SINCE 


1892 


WARD LEONARD 


WARD (FONARD 


ELECTRIC CO. 


RESISTORS e RHEOSTATS « RELAYS « CONTROLS « DIMMERS 
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ers Association. First Western Con- 
ference to be held at the Biltmore 
Hotel, Los Angeles. Further in- 
formation is available from NEMA, 
155 E. 44th St., New York 17, N. Y. 


June 11-15— 

American Society of Mechanical 
Engineers. Summer Annual Meet- 
ing to be held at the Statler Hilton 
Hotel, Los Angeles. Additional in- 
formation can be obtained from 
ASME Meetings Dept., 29 W. 39th 
St., New York 18, N. Y. 


June 13-15— 

Institute of the Aerospace Sci- 
ences — American Rocket Society. 
Joint Summer Meeting to be held 
at the Ambassador Hotel, Los An- 
geles. Further information is avail- 
able from IAS, 2 E. 64th St., New 
York 21, N. Y. 


June 14-16— 

American Society of Mechanical 
Engineers. Applied Mechanics Con- 
ference to be held at Illinois Insti- 
tute of Technology, Chicago. Fur- 
ther information can be obtained 
from ASME Meetings Dept., 29 W. 
39th St., New York 18, N. Y. 


June 18-23— 

American Institute of Electrical 
Engineers. Summer General Meet- 
ing to be held at Cornell Universi- 
ty, Ithaca, N. Y. Annual Meeting of 
of AIEE begins June 19. Additional 
information can be obtained from 
AIEE headquarters, 33 W. 39th St., 
New York 18, N. Y. 


June 19-21— 

Institute of the Aerospace Sci- 
ences. Heat Transfer and Fluid Me- 
chanics Institute, to be held at the 
University of Southern California, 
Los Angeles. Additional information 
is available from IAS headquarters, 
2 E. 64th St., New York 21, N. Y. 


June 25-28— 

American Society of Agricultural 
Engineers. Annual Meeting to be 
held at Iowa State University, 
Ames, Iowa. Additional information 
is available from society headquar- 


ters, 420 Main St., St. Joseph, Mich. 
June 25-30— 

American Society for Testing 
Materials. Annual Meeting to be 
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held at Chalfonte-Haddon Hall, At- 
lantic City, N. J. Further infor- 
mation is available from ASTM, 
1916 Race St., Philadelphia 3, Pa. 


June 26-27— 

Fifth Annual Conference on Vac- 
uum Metallurgy, sponsored by 
American Vacuum Society and 
New York University, to be held 
at University Heights campus of 
N. Y. U. Further information can 
be obtained from society headquar- 
ters, P. O. Box 1282, Boston 9, 
Mass. 


June 26-28— 

Institute of Radio Engineers. Na- 
tional Convention on Military Elec- 
tronics to be held at the Shoreham 
Hotel, Washington, D. C. Further 
information is available from IRE, 
1 E. 79th St., New York 21, N. Y. 


June 26-30— 

American Institute of Electrical 
Engineers. Aerospace Transporta- 
tion Conference to be held at the 
Benjamin Franklin Hotel, Philadel- 
phia. Additional information is 
available from AIEE, 33 W. 39th 
St., New York 18, N. Y. 


June 28-30— 

Second Joint Automatic Control 
Conference to be held at the Uni- 
versity of Colorado, Boulder, Colo. 
Sponsors are Instrument Society of 
America, American Institute of 
Electrical Engineers, American So- 
ciety of Mechanical Engineers, In- 
stitute of Radio Engineers, and 





“Now that looks like an idea 
we can afford. It won't work, 
of course.” 
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The only Complete 


“GEAR 


PACKAGE” 


offered to Designers 
and Buyers of Gears 


1. 

FRE 
GEAR DESIGN 
ENGINEERING 
CONSULTATION 


2. 

GEA 
GUARANTEED 
TO MEET YOUR 
REQUIREMENTS 


3. 
PLANT 
and 
FIELD SERVICE 


(Before and after 
installation) 


Sier-Bath 


PRECISION 


Also manufacturers of Rotary 
Pumps and Flexible Gear Couplings 


Founded 1905 Members A.G.M.A,) 


Not 1— but 3 
valuable gear services 
available for the price 

of the Prototype and/or 
Production Order 


1. Sier-Bath’s staff of outstanding gear design 
engineers is available for free consultation to 
perfect new gear designs—or to correct present 
gear troubles. The most advanced principles 
of “gearometry” are applied to your gears 
and gear units to assure the ONE best gear 
design for your particular applicationfor optimum 
performance, at lowest cost. 


2. Your gears are accurately and economically 
produced to specifications on the most ad- 
vanced, automatic, high speed production 
equipment . . . scientifically inspected on the 
most extensive electronically-controlled mea- 
suring, testing and recording equipment— 
supervised by highly experienced craftsmen 
specializing in precision gear production. 
Sier-Bath precision gears provide master gear 
benefits at a fraction of the price. 


3. Sier-Bath gear experts are always on call 
at your plant and in the field to assure the most 
advantageous performance of your machines— 
or to help analyze any machine problems, 
whether gear-suspected or not. 


VISIT BOOTH 958 
DESIGN ENGINEERING SHOW 


Get details of Sier-Bath's Tri-dimensional Gear 
Service—See demonstration of  self-aligning 
Crown-Ground Gears and unique 2-state Plane- 
tary Drive. Discuss any gear application with 
Sier-Bath’s gear design consultants. 


Sier-Bath GEAR & PUMP CO., Inc. 
9237 Hudson Bivd., North Bergen, N. J. 
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Built-in lubricating Diesel engine lube oil 
pump integrally mounted 


pump on ice machine 


ge 


3 ~~ pe % r | ¢ a “ " eo » 
Bearing lubrication pump Pump delivers asphalt Sanitary pump on bulk 
mounted on engine w =6on road distributor milk tank truck 


Viking Pumps Used In Thousands of Applications 


Solving pumping problems is every-day work for Viking Pump engineers and 
we are well-equipped to do it. Having experience with thousands of applica- 
tions over the past 50 years, we know what Viking Pumps will do and how 
to apply them on equipment. 

This experience is available to you. Our engineers will welcome the oppor- 
tunity to help you cut costs, improve efficiency and really work out your 
pumping problems. You may be surprised when you learn how much we can 
help you improve the operation of your equipment with dependable, positive 
pumping. 

A range of 22 basic sizes from '% to 1050 gallons per minute, all in positive 
displacement “gear-within-a-gear” design, enables Viking to supply your needs 
without compromise. Pressures to 200 P.S.I. on heavy-duty models—500 P-S.1. 
on hydraulic oils. 


Tell us your problem and ask for bulletin 409H 


VIKING PUMP COMPANY 


Cedar Falls, lowa, U.S.A. + In Canada, It’s ‘‘Roto-King’’ Pumps 
See Our Catalog In Sweet’s Product Design File 


See Our Exhibit at the 
Booth #1231, Cobo Hall, 


Design Engineering Show 
Detroit, May 20-25 
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American Institute of Chemical En- 
gineers. Further information is 
available from ISA, 313 Sixth Ave., 
Pittsburgh 22, Pa. 


Short Courses 
and Symposia 


May 23— 

Seminar on Hydraulic Fluids to be 
held at the Milwaukee School of 
Engineering, Milwaukee. Further 
information can be obtained from 
Mel Striegel, Milwaukee School of 
Engineering, 1025 N. Milwaukee St., 
Technology Park, Milwaukee 1, Wis. 


May 25-26— 

Engineering Institute on Plastic 
Films to be held at the University 
of Wisconsin. Additional informa- 
tion can be obtained from Engi- 
neering Institutes, 3030 Stadium, 
University of Wisconsin Extension, 
Madison 6, Wis. 


May 29-June 10— 

Advanced Techniques of Pro- 
gramming Digital Systems-Mathe- 
matics, short course to be held at 
the University of California, Los 
Angeles. Course will deal with 
available techniques of program- 
ming and controlling digital sys- 
tems, new research in the field of 
computer science, and new trends 
and problems arising both from 
new tendencies in the logical de- 
sign of computer systems and from 
applications of digital systems to 
new fields. Further information is 
available from H. L. Tallman, 
Physical Sciences Extension, Room 
6501 Engineering Bldg. II, Univer- 
sity of California, Los Angeles 24, 
Calif. 


June 8-9— 

Engineering Institute on Prac- 
tical Heat-Treating Fundamentals 
to be held at the University of 
Wisconsin. Further information 
can be obtained from Engineering 
Institutes, 3030 Stadium, Univer- 
sity of Wisconsin Extension, Madi- 
son 6, Wis. 


June 11-16— 

Seminar on Electrical Contacts to 
be held at Pennsylvania State Uni- 
versity. Theory and practice in elec- 
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trical contacts, including static con- 
tacts and commutation, and arcs 
and arcing contacts, will be cov- 
ered. Additional information is 
available from the Conference Cen- 
ter, Pennsylvania State University, 
University Park, Pa. 


June 11-23— 

Short Course on Solid-State Me- 
chanics to be held at Pennsylvania 
State University. Major emphasis 
of the course will be on discussions 
of recently developed methods for 
evaluation and interpretation of 
stress-strain properties and the use 
of these procedures in design. Fur- 
ther information is available from 
the Conference Center, Pennsyl- 
vania State University, University 


Park, Pa. 


June 12— 

Air Pollution Instrumentation 
Symposium, sponsored by Instru- 
ment Society of America and Air 
Pollution Control Association, to be 
held at the Hotel Commodore, New 
York. Further information is avail- 
able from ISA, 313 Sixth Ave., Pitts- 
burgh 22, Pa. 


June 13-16— 

Industria] Engineering Seminars, 
to be held at Cornell University. 
Participants attend general sessions 
and enroll in one of nine groups, 
which include engineering adminis- 
tration, systems simulation using dig- 
ital computers, statistical decision- 
making, and statistical reliability 
analysis. Additional information 
can be obtained from J. W. Gavett, 
Seminars Coordinator, Dept. of In- 
dustrial and Engineering Adminis- 
tration, Upson Hall, Cornell Uni- 
versity, Ithaca, N. Y. 


June 13-23— 

Experimental Techniques Course, 
offered at the Massachusetts Institute 
of Technology, is designed to pro- 
vide the background for making 
and interpreting measurements in 
the general mechanical engineering 
field. Measurements include dis- 
placement, strain, force, torque, 
velocity, acceleration, flow, and 
temperature; methods include opti- 
cal, mechanical, pneumatic, electric, 
and photographic. Further informa- 

(Please turn to Page 50) 
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A few of you 
haven't sent in for 
the scoop on our 

digital instrumentation 
and control. 
Better snap it up... 
it’s going fast! 


oI) YMAPAR 


Dynapar is the electronic subsidiary of The Louis Allis Co. We make a full line of 
transistorized digital devices for high-speed counting, measuring, and control. 
Information on any of these products can be obtained from your local Louis Allis 
District Office — which is listed in The Yellow Pages under ‘Electric Motors.” 





Draw Process 
Indicators , Controllers 


DYNAPAR CORP., 459 E. STEWART ST., MILWAUKEE 1, WIS. A subsidiary of The Lou/s Allis Co. 
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Less Maintenance! 








714-hp Ajusto-Spede Drive 


Common motor-drive housing for units up 
to 714 hp saves space — can be foot or 
flange mounted. Larger sizes up to 100 hp 
with individual motor and drive housings 
mounted integrally. 


NEW design news from Louis Allis 


«2: The Louls Allis AJUSTO-SPEDE® drive 
is more compact, precise, and trouble-free 


Here’s an adjustable speed drive that allows truly precise machine operation. 
Speed regulation is automatic and stepless — results in faster, more efficient 
production at lower cost, with less waste, and minimum wear on equipment. 


These and other benefits are yours when you use the improved Louis Allis 
Ajusto-Spede drive. For example, it can be set before or during operation to deliver 
any desired speed within its range. Its exclusive tachometer feedback circuit 
monitors the output speed and automatically corrects speed and holds it 
regardless of load changes. 


This improved drive requires minimum maintenance. Its stationary field has no 
brushes, commutators, or slip rings to cause trouble. The source of power is an 
equally trouble-free standard a-c squirrel cage motor. The cast-iron housing 
keeps out dirt, chips, and moisture — resists corrosion. 


The compact Ajusto-Spede also saves space. Integrally-mounted motor and 
drive simplify handling — can be easily adapted for installation on new or existing 
machines. Controls can be mounted at the machine or any other convenient position. 


The Louis Allis Ajusto-Spede drive is the practical solution to almost every 
application that requires dependable, easily controlled adjustable speed. It is the 
answer to precise operating speeds for machine tools, process machinery, test 
equipment, windups, conveyors, printing presses, and other equipment. 

Contact your Louis Allis District Office for information and application 

help. Or write for bulletins 2750 and 2800 — The Louis Allis Co., 

459 East Stewart Street, Milwaukee 1, Wisconsin. 

® Ajusto-Spede is a registered trademark of the Eaton Mig. Co. 


MANUFACTURER OF ELECTRIC MOTORS AND ADJUSTABLE SPEED DRIVES 


LOUIS ALLIS 
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Don't Miss Booth 549 
Design Engineering Show 
Detroit, May 22-25 


THESE VICKERS COMPONENTS 
ARE INCLUDED IN 
THE ELOX SYSTEM 


HYDRAULIC CYLINDERS — Low frictional 
drag and dependable operation of the 3-inch 
bore, 12-inch stroke cylinders makes them ideal 
for the Elox machine shown. Vickers builds a 
complete line of cylinders and offers a wide 
choice of mounting options, rod end threads, 
wrench flats, port positions and connections. 
Standard bore sizes range from 114” to 8” with 
either standard or heavy duty rods; special 
designs can be provided to suit every applica- 
tion. For more details ask for Bulletin 60-68. 


SERVO VALVES—Extremely critical require- 
ments for low deadband and high response for 
instantaneous reversals to clear the electrude 
dictated the selection of a Vickers servo valve 
for the Elox spark discharge machine. Three 
series of Vickers servo valves are available to 
meet every type of industrial application: a 
single stage valve rated at 0-3 gpm and two 
series of 2-stage servo valves for flows of 0-17 
gpm and 0-37 gpm. For more details ask for 
Bulletins 59-74, 61-79. 


POWER PACKAGE—The standard Vickers 
T-10 power package supplies the steady pres- 
sure required for optimum operation of: the 
Elox electrical discharge machine. A vane pump 
and relief valve matched to the system plus 
the basic tank unit constitute the power pack- 
age. Vickers builds the most complete range of 
power packages available anywhere—all com- 
ponents “matched” in output to insure opti- 
mum performance and reliability. For more 
data on how these power packages can sim- 
plify your design and procurement problems, 
contact your Vickers Application Engineer. 


MIICKERS. 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
Machinery Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1430 ¢ Detroit 32, Michigan 
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tion can be obtained from Director 
of the Summer Session, M.I.T., Cam- 
bridge 39, Mass. 


June 19-23— 

Scientific and Engineering Reports 
program, to be held at Massachu- 
setts Institute of Technology, is for 
scientists, engineers, technical super- 
visors, and technical writers, The 
program will include guest lecturers 
from industry, discussions, and writ- 
ing practice. Additional information 
is available from Director of the 
Summer Session, M.I.T., Cambridge 
39, Mass. 


June 19-23— 

Technical Writing course, offered 
at the University of Michigan, will 
stress presentation, efficient lan- 
guage, and structure. Further infor- 
mation can be obtained from R. E. 
Carroll, Engineering Summer Con- 
ferences, 126A West Engineering 
Bldg., The University of Michigan, 
Ann Arbor, Mich. 


June 19-30— 

Human Engineering Concepts and 
Theory course to be given at the 
University of Michigan, will cover 
current trends, selected new devel- 
opments in human-factors research, 
and applications. Additional infor- 
mation is available from R. E. Car- 
roll, Engineering Summer Confer- 
ences, 126A West Engineering Bldg., 
The University of Michigan, Ann 
Arbor, Mich. 








“The two schools of thought on 
this problem seem to be yours 
and M.I.T.’s.” 
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ROBERT WEBB, RESEARCH DIRECTOR, ELOX CORPORATION SAYS: 
“Jointly developed hydraulic system provides 
fast response needed for spark machining...” 


“When people have a problem that can be solved with 
three-dimensional electric discharge machining, they come 
to Elox for our special skills and knowledge. Similarly, we 
insure that our machines offer the last word in perform- 
ance by working as a team with components and systems 
manufacturers. 

“‘To produce cavity dies like the one shown above, we 
designed and built a machine with a precision table and a 
vertical slide accuracy that we can guarantee within .0005” 
to 12 inches. We were able to develop a hydraulic circuit 
for the vertical slide and get a faster response than with 
any other method because Vickers engineers understood 
our problems thoroughly and cooperated fully in effecting 
their solution. 

“Speed of response is half the story; the other is 
precise maintenance of the spark gap without ‘hunting’— 
enabling the spark machining operation to be completed 
in the shortest possible cycle. Our hydraulic package 
meets all the foregoing requirements because the indi- 


vidual units are matched to each other and to the ma- 
chine itself.”’ 

The Elox experience is typical of Vickers assistance to 
machinery builders and/or users in providing outstanding 
hydraulic equipment or systems to insure peak perform- 
ance. Specialists working with the broadest line of top 
quality hydraulic components available anywhere give 
you a system ideally suited to your specific needs. See 
facing page for more details about the hydraulic com- 
ponents used by Elox and the entire Vickers line. 





ICKERS. 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
Machinery Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 


Department 1430 © Detroit 32, Michigan 


Circle 232 on Page 19 


9640 





IN STOCK-for Fast Delivery-Hundreds of Sizes 


A.S.C. SPEC Springs 


Standard Precision Engineered Coil Springs 
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Meet your requirements for 
engineered compression and exten- 
-sion springs with A.S.C. SPEC Springs. 


@ Pinpoint your needs quickly. 

@ Especially convenient where quantities are 
moderate. 

@ No fuss or paperwork. 

@ No blueprints, drawings or samples needed. 

@ Match your requirements against the catalog 
list. 

e@ Order by catalog number. 

@ Over 1,500 standard sizes in stock. 


Associated Spring Corporation 


Wallace Barnes Division, Bristol, Conn. and Syracuse, N. Y 
F. N. Manross and Sons Division, Bristol, Conn. 

Dunbar Brothers Division, Bristol, Conn. 

Wallace Barnes Steel Division, Bristol, Conn. 
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A.S.C. SPEC Springs are made from wire certi- 
fied to military and aircraft specifications, in 
various lengths, diameters, rates, and loads up 
to 30 lb. They meet industry and military 
standards. Material is either music wire or stain- 
less steel. All except smallest compression 
springs are squared and ground. Extension 
springs have regular loops. Other end treatment 
and loops optional. 


Raymond Manufacturing Division, Corry, Penna. 
Ohio Division, Dayton, Ohio 

Cleveland Sales Office, Cleveland, Ohio 

Chicago Sales Office, Chicago, Ill. 
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Whether your need is immedi- 
ate or future, write now for the 
A.S.C. SPEC Spring catalog and 
price list. Keep it handy as a 
time-saving, useful spring service. 


General Offices: Bristol, Connecticut 


B-G-R Division, Plymouth and Ann Arbor, Mich. 
Gibson Division, Mattoon, Ill. 

Milwaukee Division, Milwaukee, Wis. 

Seaboard Pacific Division, Gardena, Calif. 
Wallace Barnes Co., Ltd., Hamilton, Ont. and Montreal, Que. 
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REULAND MOTORS 





Graduate from horse-and-buggy 
motor servicing warranties... 


with REULAND’s “Honor System Motor Service Policy!” 


Reuland’s 15 year old 
service policy takes 
the word of any 
motor service shop 

of your choice. 


MODERN POWER FOR MODERN-DAY PRODUCTS... 


REULAND M 


May 11, 1961 


Whether you’re an O.E.M. or a User, when you buy REuLAND electric motors 
you can make your decision with confidence. One very important reason, of 
course, is that every motor is backed by REuLAND’s 15 year old “Honor System 
Motor Service Policy”... still the only one in the industry! 

Under this exclusive service policy, your choice of any independent motor 
service shop becomes an authorized REULAND service station. Regardless of where 
a REULAND motor is in operation, approved service is always next door! 

If you would like to talk to a motor manufacturer who really backs up his 
quality and service claims, find out soon how REULAND can fit into your plans. 


EVERY COMPANY SHOULD HAVE A COPY OF REULAND’S OFFICIAL, PRINTED “HONOR SYSTEM SERVICE POLICY! 


A free copy is available on request. business permits it to offer the industry's 
Explains the simple steps to take. Shows only Honor System Motor Service Policy. 
how Reuland’s unique philosophy of doing We'll mail yours promptly. 


Our new 8-page general line brochure will come in handy! 


Also, refer to Sweet’s 1961 Product Design File, 7a/RE. —— 


all in lightweight, cool-running aluminum frames! 
REULAND ELECTRIC COMPANY 


Western Division — Alhambra, Calif. 
Eastern Division — Howell, Michigan 
® Distributors in all principal cities 
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Gasket engineering 


BOLT LENGTH 
TORQUE RETENTION 


Bolt length and bolt torque are important factors in maintaining 
flange loads on gasketed joints. New engineering studies show the 
extent of these effects to be greater than anticipated. 


Retention of bolt torque on gasketed 
joints is a function of several factors. 
Two important ones concern the bolt 
itself: its length and the amount of 
torque initially applied to it when the 
joint is tightened. 

Recent tests were conducted at the 
Armstrong Research and Development 
Center to study (1) the relation of 
bolt length to torque retention; and 
(2) how torque retention is affected 
by variations in the amount of torque 
originally applied to the bolts. 

In these tests, separate steel flanges 
were prepared to accommodate three 
different bolt lengths—%”, 1”, and 
1%”. (See Figure 1 for definition of 
bolt length. ) 





WASHER | 
| EFFECTIVE 
> 


BOUT 








BOTTOM 
FLANGE 


Figure 1. Here bolt length is defined 
as the distance from the underside of 
the bolt head to the face of the oppos- 
ing flange—including the washer and 
the compressed gasket thickness. 











The flanges were gasketed with an 
Armstrong beater-saturated asbestos 
material—Accopac AN-890—in 12” 
gauge. (Previous tests had indicated 
that this material possessed excellent 
torque retention characteristics.) The 


Please 


E. M. SMOLEY 
Research Physicist 
Armstrong Research and Development Center 


only variables in the tests were bolt 


length and initial torque values. 
After the bolts were torqued to 
specific loads at room temperature, 
the flanges were placed in an oven at 
300° F. for a period of 18 hours. Then 
they 
flanges were still hot, bolt torque was 


were removed, and while the 


re-measured. The percentage of re- 


short bolts . . . and the difference is 
greater as initial torque is increased. 

what 
was anticipated in quality. In quan- 


These results are, of course, 


tity, however, the difference in torque 
retention resulting from variations in 
bolt length and initial torque values 
was significantly larger than had been 
expected. 





BOLT TORQUE RETAINED — % 








Figure 2. Curves show % of initial torque retained after 
18 hours at 300° F. Initial torque is indicated at the beginning 
of each curve. 5/16-24 NF hard steel bolts were used. 


BOLT LENGTH 








calculated and 


charted as shown in Figure 2. 
The that low 


initial torque loads lose proportion- 


tained torque was 


chart shows clearly 


ately more torque than higher loads. 
At 10 ft-lbs of initial torque, for ex- 
the average torque loss for the 
But at 25 
ft-lbs of initial torque, the average loss 


ample, 


three bolt sizes was 37%. 


was only about 8%. 
The tests also indicate that longer 


bolts retain torque much better than 


Research on gasket performance is 
a continuing project at the Armstrong 
Research and Development Center. 
Our large library of data may already 
contain the answer to specific prob- 
lems you may have on gasket design, 
performance, or selection. We will be 
glad to make suggestions if you will 
submit details to us. Address inquiries 
to Armstrong Cork Company, Indus- 
trial Division, 6505 Dean Street, Lan- 
caster, Pennsylvania. 


(Aymstrong GASKET MATERIALS 


direct inquiries to advertiser, 


mentioning MACHINE DESIGN 
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WHICH OF THESE STAMPINGS 
COSTS LESS WITH PRECISION STEEL? 


All of them, as a matter of fact. The design requirements of the finished parts 
may—or may not —call for closer than standard tolerances. But in an intricate, 
high-speed operation, a variation of 0.003” could result in costly production 
problems—frequent delays, constant tool adjustment, a high percentage of 
rejects, etc. 
With J&L strip steel cold rolled to precision tolerances, you can expect uniform, 
trouble-free stamping. The reduced production costs plus the increased product 
reliability will more than offset the slightly higher initial cost of precision steel. 
The key to J&L’s superiority in strip steel processing is its ability 
to produce to standards more exact and precise than those in 
general use. 


J&L’s combination of specialized equipment and techniques, plus STRI 9 
experience, are available to solve your stamping problems. For 

information, call your J&L Stainless and Strip Division repre- LOW CARBON + HIGH CARBON + ALLOY + STAINLESS 
sentative or write to Dept. 1359. TEMPERED SPRING STEEL * ZINC AND COPPER COATED 


Jones & Laughlin Steel Corporation - STAINLESS and STRIP DIVISION + Youngstown 1, Ohio 
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Solves major operating problems for tire press manufacturer 


with new Teflon*-impregnated molded asbestos piston cups 


New molded asbestos piston cups im- 
pregnated with Teflon, developed by 
Raybestos-Manhattan, Inc.,haveenabled 
National Rubber Machinery Company, 
Akron, Ohio, to improve the economy 
and efficiency of its Autoform Slideback 
Tire Press while realizing substantial sav- 
ings. The new seal has not only reduced 
air loss to a minimum, but eliminated a 
lubrication system, cut maintenance, and 
increased machine operating life. 

Before adopting R/M cups, NRM used 
metal rings for the ram and cylinder 


The application of R/M piston 
cups provided two important 
benefits. It eliminated oil in the 
curing room, preventing damage 
to the tire rubber. It reduced air 
loss with properly fitted and in- 
stalied cups. 

* Registered trademark for Du 
Pont fluorocarbon resins 


assembly. These did not provide the seal 
required, permitted a 5 to 10% air loss, 
caused excessive wear on moving parts, 
and required lubricants which were en- 
trained, seeped into the molds, and Gam- 
aged the tire rubber. 


In considering a suitable replacement for 
the metal rings, NRM tested various 
synthetic rubber and leather cups. All 
deteriorated rapidly in temperatures up 
to 380°F. Then R/M was consulted. 
Preliminary investigation indicated 
asbestos witha Teflon fillerasa potentially 


good combination for this application. 
Nearly a year of research, testing and 
engineering collaboration followed. 
Samples were developed and tested in the 
field under actual operating conditions. 
Only when all results were in—after two 
years—did NRM adopt R/M cups for 
use in all its presses. 


R/M’s experience in the manufacture of 
packings, gasket materials, and specialty 
products to meet the exacting and varied 
requirements of industry is at your dis- 
posal—whatever your need call on R/M. 


PACKINGS 


For complete information on R/M Molded Piston Cups and other 
R/M packings and gasket materials, write for new Catalog P-100. 
Packing Division, Raybestos-Manhattan, Inc., Passaic, N.J. 
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Non-burst Rubber Steam Hose 
Strength of steel, heut resistance 
of asbestos, flexibility of rubber 


For saturated steam pressures to 200 Ibs., 388°F. Strength and 
durability are employed throughout the construction of Super- 
Master BW Steam Hose, illustrated above. Braids of high- 
tensile, non-corrosive steel wire are applied at a controlled 
angle over an asbestos-covered steam-resistant rubber tube for 
greatest strength with minimum elongation and contraction, and 
provide positive protection against bursting. Special Butyl 
rubber cover resists heat and weather, has static dissipating 
wire. The safest high-pressure steam hose made. Write for 
Bulletin M630. 

Rubber hose for every purpose—air, oil, suction, Teflon hose 
for corrosive chemicals, flexible rubber pipe and expansion 
joints for abrasion and vibration... outlasts steel pipe. Write 
for Catalog M5. 


RUBBER Boag 


Write today for free booklet shown: full details on a wide variety of 
industrial rubber products. Manhattan Rubber Division, Raybestos- 
Manhattan, Inc., Passaic, N. J. 
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Most advanced gasket material 
yet for missile fuel systems 


R/M F' UOROBESTOS*—an asbestos felt impregnated with 
“Teflon,” is fast becoming the accepted gasket material for 
missile fuel systems. 

Approved by leading missile manufacturers for its compati- 
bility with LOX and other exotic fuels, this new material com- 
bines “‘Teflon’’ and Pyrotex,® a carded asbestos felt based on 
extra-long spinning grade fiber. 

In airborne and ground support applications, gaskets of 
Fluorobestos offer weight savings, high resistance to acids and 
solvents, and less deformation under load (as little as 0.1% 
under pressures of 2000 psi at temperatures to 500°F). 

Fluorobestos is available in standard sheets of 40 x 40 in., in 
thicknesses from .015 to .125 in. Write for complete informa- 
tion and test samples. 

*Registered trademark for R/M reinforced asbestos Teflon sheet. 


PLASTICS 


TS 


For a copy of this booklet, full of information on R/M’s complete 
line of “‘Teflon” Products, write Plastic Products Division, Raybestos- 
Manhattan, Inc., Manheim, Pa. 


RAYBESTOS-MANHATTAN, INC. 


FACTORIES: Passaic, N.J. « Bridgeport, Conn. « Manheim, Pa. « Paramount, Calif. e No. Charleston, S.C. 
Crawfordsville, Ind. « Neenah, Wis. « Peterborough, Ontario, Canada 
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Here are tips to help you 





jovucH TON ybdRAvtic FLUIDS and PACKINGS 


achieve packing-fluid compatibility! 


The efficiency, safety and ultimate 
cost of a hydraulic system is largely 
dependent on the compatibility of 
its packings and fluid medium .. . 
how well they do or do not work 
together. 


Mineral Oils 

The above is frequently over- 
looked when a plant switches from 
one type of fluid to another. Take 
mineral oils, for example. Three 
general types are used in hydraulics, 
and are classified according to their 
aniline points: high, medium and low. 

If, through error, a high aniline 
oil is used where low aniline oils are 
specified, rubber seals in the system 
would shrink and harden. Con- 
versely, “‘high aniline” rubber seals 
will swell and soften in low aniline 
hydraulic oils. Leakage or equip- 
ment failure is the result. 

To complicate the picture further, 
mineral oils made to the same speci- 
fication by different oil manufac- 
turers, using different crudes, will 
vary in aniline point to the degree 
that they may cause synthetic rubber 
seais to either shrink or swell. 

Even among the various types of 
synthetic rubber used for hydraulic 
seals, the reactions to mineral oils 
vary. Buna S and Butyl seals, for 
example, will disintegrate in mineral 
oil while Buna N, Neoprene, Viton 
and Thiokol polymers work very 
well. 


Fire-Resistant Fluids 

In many hydraulic systems, min- 
eral oils are being replaced by mod- 
ern, synthetic fluids which eliminate 
fire hazards without affecting hy- 
draulic efficiency. 

Three types of fire-resistant fluids 
are in wide usage and each type 
requires a compatible packing. 

The three basic types of synthetic 
fluids with recommended and maxi- 
mum recommended operating tem- 
peratures are shown in the box. 
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Maximum 
Recommended 
Temperature 


Phosphate Ester} +130°F. | +180°F. 
Water-Glycol 120° 150° 


Emulsion 
water-oil 120° 150° 


Recommended 
Type Temperature 




















Phosphate Ester fluids and min- 
eral oils have a directly opposite 
effect on the same rubber seals. 
Butyl packings which fail miserably 
in mineral oils, work beautifully 
with straight Phosphate Ester while 
Buna N, which works well in min- 
eral oils, is unsuitable for Phosphate 
Ester. For this reason, changing a 
system from mineral oil to Phosphate 
Ester requires a complete and careful 
flushing and cleaning as well as a 
switch in packing materials, if elas- 
tomer packings are used. 

For use with these fluids, homog- 
eneous packings should be of Butyl, 
fabricated packings of Butyl and 
duck or asbestos and leather pack- 
ings should be either Wax or Thiokol 
impregnated. 

Water-Glycol fluids are generally 
compatible with both Buna N and 
Butyl seals, and with duck or asbes- 
tos. However, they do attack leather 
fibers. Water-Glycols have a pH of 
8.5 to 10.5 and leather fibers start to 
disintegrate at a pH over 8.0 

Because of this pH condition, 
leather packings are not recom- 
mended for use with Water-Glycols. 
Homogeneous packings should be 
of Buna N and fabricated packings 
of either asbestos or duck and 
Buna N. 


Emulsion type fluids react much 
the same as mineral oils do with 
rubber and leather. In homogeneous 
and fabricated packings, use Buna N; 
in leather, use a filler of wax or 
Thiokol. Never use Emulsion fluids 
with Butyl. 


A Simple Solution 
As complex as the subject appears, 
packing-fluid compatibility in hy- 
draulic systems can be determined 
with very little trouble. Houghton 
Packing-Fluid Compatibility Tables 
will instantly tell you which pack- 
ings work best with the various 
types of fluids in general use. 
Better yet, Houghton is in a unique 
position to give you completely un- 
biased answers to your hydraulic 
packing-fluid problems, for 
Houghton is the only manufacturer 
who offers you a complete line of both 
packings and fluids for industrial 
hydraulic systems. 





FREE! Packing-Fluid 
Compatibility Tables 





For your copy of 
Houghton’s Packing- 
Fluid Compatibility 
Table, or for help on 
any hydraulic packing 
or fluid problem, call 
your Houghton repre- 
sentative or write: 
E. F. Houghton & Co., 
303 W. Lehigh Ave., 
Philadelphia 33, Pa. 





@ Houghton 
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THIS remarkable plastic 


may triggera 


new (or cost-saving) design idea for you 


National Vulcanized Fibre is unique. It’s a tough, cellulosic 
plastic—not mere paper or fiberboard. Vulcanized Fibre 
possesses an unusual combination of mechanical, electrical 
and thermal properties. For example... 

It weighs one-half as much as aluminum, yet is one of 
the strongest materials known per unit of weight. It’s 
tough, durable and cushions the shock of repeated blows. 

Vulcanized Fibre has superior arc-resistance. It comes 
in standard and special grades, including a fire-resistant 
grade called “Pyronil.” It can be machined, formed or 
deep-drawn into intricate shapes, and can be combined 
with other materials . . . aluminum, rubber, “Mylar,” 
copper, laminated plastic, plywood, to name a few. 

You can polish it, paint it, lacquer it, emboss it. And 
regardless of the finish, it resists oils, gasoline, fungi, most 
solvents. Most surprising is its low cost. 


Find out for yourself why National Vulcanized Fibre is 
“the plastic with a million uses.” There’s a free sample kit 


5 grades of polyester 


85 Phenolite® laminates 


waiting for you ata nearby NVF sales office. Check Sweet’s 
Product Design File 2b/Na for the one nearest you. Or 
write directly to Dept. RP, Wilmington, Delaware. 


116 Choices: One Source This is the latest count of the dif- 
ferent plastics and grades NVF can offer in your search 
for the one best material. Add to this total the one special 
grade that can be developed from scratch to meet your 
particular need. This full range of materials is backed by 
complete engineering services . . . from application assist- 
ance up to and including the delivery of 100% usable, 
precision-fabricated parts .. . in any quantity, on time! 

Call the NVF Sales Office near you. It’s a direct line 
to single-source help on your current materials problem. 


NVE e 


NATIONAL VULCANIZED FIBRE COMPANY 


WILMINGTON 99, DELAWARE 
In Canada: NATIONAL FIBRE COMPANY OF CANADA, LTD., Toronto 3, Ontario 


3 thermoplastics . . . nylon, Delrin®, Penton® 








MOTORS 
BY THE 
POUND? 
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Today’s machine tools 


You’re buying motors by the pound 
when price is the only consideration 


ae 


cant afford motors 


selected on the basis of price alone 


Modern machine tools are designed to manufacture 
products of great precision at the lowest possible cost. 
But a machine tool is only as productive as the electric 
motors that drive it. Motors purchased on the basis of 
price alone often fail to give their users the greatest 
value in terms of useful service life. 


The selection of the right motor to power your products 
requires not only specification of type, rating and oper- 
ating characteristics, but consideration of such factors 
as uniform, troublefree performance, dependable long- 
life operation, the reputation of the manufacturer, and 


his ability to provide immediate repair parts and service 
—when and where they’re needed. Wagner® motors 
have earned their reputation for proven dependability 
in their specific applications. 


Next time you buy motors, check beyond the purchase 
price. Make sure that you get all the performance you 
need—with motors that will do the job. 

Wagner motors have been getting the job done for more 
than 65 years. Your Wagner Sales Engineer will be glad 
to show you why. Call him for an analysis of your next 
motor application, be it for plant or product. 


Branches and Distributors in all Principal Cities 


Wasner Electric Corporation 


Circle 241 on Page 19 


6404 PLYMOUTH AVENUE, ST.LOUIS 33, MISSOURI 
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THIS HIGH PRESSURE SYSTEM 
HAS MADE ALL OTHERS OBSOLETE! 


And for good reason. Leakage can’t be 
tolerated when line pressure soars to 6000 
psi. The CPV O-Seat System not only sat- 
isfies this critical requirement, but provides 
a degree of design flexibility previously un- 
available even for low pressure applications. 

Leakproof connections are made — or 
broken—at will, and they remain leakproof 
regardless of vibration or line surge. CPV 
design employs O-rings as static seals that 
use line pressure to effect a perfect seal. 
In fact, the higher the pressure, the tighter 
the seal. 

Valve packings, a constant source of 
maintenance, have been completely elimi- 
nated. 


“Bubble-tight” valve shut-off is as- 
sured every time by combining a resilient 
nylon disc with a monel valve seat. 

The reliability of CPV soft-seated valves 
and the effectiveness of O-ring sealing have 
been proven by certified government tests. 
In one of these, a CPV O-SEAL valve showed 
no sign of leakage at over 4000 psi after more 
than 4500 successive closures! 

Also, the CPV O-SEat System is so flex- 
ible that you can assemble, remove, relocate 
or modify any section or the complete system 
without springing or cutting the lines. 

Turn the page for more details on this 
proven breakthrough in high pressure sys- 
tem design . . . 


See the CPV O-Seal System in action at the Design Engineering Show — Booth 805 





“Bubble-Tight” at 6000 psi... 


Here’s the business end of a CPV 
Q-SEAL valve under test in a 6000 
psi line. The thin film of soap 
solution covering the discharge 
port proves there isn’t any leak- 
age through the valve seat. 
Unique nylon disc and monel seat 
design combine to give “‘bubble- 
tight” valve shut-off of water, oil 
and any gas—even “hard to 
handle” helium. 


O-SEAL SYSTEM 
for high pressures 


Proved by the Nuclear Subs... Handtight Connections 


Ever since the USS George Wash- 
ington left the drawing boards, 
the O-Seat System has been 
specified for handling the critical 
high pressures on nuclear sub- 
marines. This, and a rapidly 
growing roster of industrial ap- 
plications, underlines the basic 
soundness and proven reliability 
of this unique system for line 
pressures to 6000 psi. 


Just tighten the union nut by 
hand and you have a connection 
that will be leakproof well above 
6000 psi. Even after installation, 
valve can be repositioned or re- 
moved merely by loosening the 
union nuts. Same pr‘nciple ap- 
plies to unions, elbows, tees, and 
fittings. Unlimited flexibility is 
assured without sacrificing leak- 
tight requirements. 


A Complete System for 1500 or 6000 psi Service 


CPV offers a complete system of O-Sgat valves and fittings to meet a wide range of high 
pressure design needs at fluid temperatures from —20° to 275°F. Unions, elbows, tees and 
fittings in addition to globe, check and relief valves are available in sizes ranging from \- 
inch to 2 inches. Two complete series—for working pressures to 1500 psi or to 6000 psi—pro- 
vide unequalled design flexibility. 


Details and specifications on the full line of CPV O-SEat valves and fittings are given in 
36-page Catalog 60-A. Clip the coupon below to your company letterhead and mail to CPV 


today for your copy. 


Combination Pump Valve Company 
846 Preston Street, Philadelphia 4, Pa. 


Piease send me Catalog 60-A on the CPV O-SEAL SYSTEM 


Name 





Title 





Firm 





Address 





City 
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BEARING 


One in a series of technical reports by Bower 


Y/] BRIEFINGS 





ROLLER GUIDANCE- 
VITAL FACTOR IN BEARING LIFE 


Roller guidance has been estab- 
lished by the Anti-Friction Bearing 
Manufacturers Association as a 
major rating factor for roller bear- 
ings. There is a direct relationship 
between this factor and the life and 
capacity of a cylindrical roller bear- 
ing under load. 


Figure 1 illustrates the results of a loose 
fit between a roller and the guiding ribs 
of the raceway. Because of lack of 
guidance by the ribs, the roller is free 
to skew and skid under load. Such a 
condition invariably leads to early 
bearing failure. 


To achieve close roller fit and proper 
roller guidance, Bower precision grinds 
each bearing race on specially designed 
centerless grinders. In this operation, 
Bower positions the integral raceway 
ribs from the theoretical centerline of 
the bearing. This method produces 
bearings with high dimensional accu- 
racy and perfect symmetry. 





RACEWAY 


( ROLLER 














INTEGRAL 


_ FIG. 1 











Fig. 1. Loose fit in raceway means poor roller 
guidance, Roller can skew and skid under load. 
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In addition, the close tolerances held in 
grinding the roller track and integral 
guiding ribs give Bower cylindrical 
roller bearings the ability to take thrust 
in any direction. A Bower cylindrical 
roller bearing has thrust capacity of 


CATION REGARDLESS OF HOW 
THE OUTER RACE AND ROLLER 
ASSEMBLY ARE INSTALLED. IT 
COMPLETELY ELIMINATES THE 
POSSIBILITY OF IMPROPER 
INSTALLATION. 
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from 10-15% of its rated radial 
capacity! 

Figures 2 and 3 diagram the centerless 
grinding method used to finish Bower 
raceways. Use of this technique assures 
not only optimum roller guidance and 
maximum bearing life, but also virtu- 
ally eliminates bearing runout. BEAR- 
ING SYMMETRY WHICH RE- 
SULTS FROM THIS TECHNIQUE 
PERMITS ACCURATE SHAFT LO- 


.' 8 


Whatever yous bearing needs, we sug- 
gest you consider the advantages of 
Bower bearings. Where product design 
calls for tapered or cylindrical roller 
bearings or journal roller assemblies, 
Bower can provide them in a full range 
of types and sizes. Bower engineers are 
always available, should you desire 
assistance or advice on bearing appli- 
cations. 





BOWE R ROLLER BEARINGS 


BOWER ROLLER BEARING DIVISION — FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICHIGAN 
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Fine points in the art of selecting 
set screws... by UNBRAKO 


When holding power is paramount in your designs, you turn 
to set screws. But two questions may arise: What brand? 
And what point? UNBRAKO Offers satisfactory answers to both 
... in a complete range of set screws for every application. 


UNBRAKO with Knurled Cup Point.* Ideal where quick and 
permanent location of gears, collars and pulleys on shaft is 
called for, this set screw is at least five times as vibration 
resistant as its closest competitor. 


UNBRAKO with Plain Cup Point and Nylok.} Also self-locking, 
this set screw—owing to the resilient nylon pellet—locks 
securely in place whether seated or not. Use it against shafts 
too hard for the knurled cup point to bite into or where fine 
adjustments must be held. 


Knurled cup 


UnsrAko Cone, Half-Dog, Flat and Oval Points. There are 
instances when neither the knurled cup nor the plain cup 
with Nylok will fulfill the requirements of your design. Then 
you will need one of the following point types: 


® Cone—for permanent location of parts; as a pivot in 
machine design (when point has hardness of at least Rc 45); 
for making fine adjustments over a limited distance. 


Half-Dog—for permanent location of parts; in place of 
dowel pins; against hardened members or on hollow tubing 
when Nylok insert is also used. 


Flat—for frequent resetting of one machine part in relation 

to another; as an adjusting screw for fine linear adjust- 

ments; where wall is thin; on top of plugs made of soft 
Plain cup with Nylok material. 


Oval—for frequent adjustment without excessive deforma- 
tion of part against which it bears. Also for seating against 
angular surface. 


To build in a guarantee of locking, you will want to specify 
the Nylok feature for all set screws except those with the 


ale 7a %, 7’ " knurled cup point. 


UNBRAKO socket set screws are available in sizes #0 through 
1 in. in alloy and #0 through ¥, in. in stainless steels. Ask 
Cone with Nylok your UNBRAKO distributor for more details. For booklet on 
i UNBRAKO High Torque Set Screws write to Standard Pressed 
Steel Co., INDUSTRIAL FASTENER Division, SPS, JENKINTOWN 
18, PENNSYLVANIA. 


*Standard, at no extra cost TT.M. Reg. U.S. Pot. Off., The Nylok Corporation 


Half-Dog with Nylok Oval with Nylok 
where reliability replaces probability 
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-- - RACEWAYS HONED 
SMOOTHER 
THAN PLATE GLASS 
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It’s easier to strike a match on plate glass than on the 
smooth surface of a Hoover bearing raceway. A special 
process, developed and used only by Hoover, hones 
raceways until they are ultra smooth, superbiy finished. 
With both inner and outer raceways Hoover Honed to 
microscopic perfection, Hoover ball bearings have a 
distinctive quality advantage. 


Equally important as the Hoover Honed raceways 





are carefully matched sets of Micro-Velvet balls which 
are accurate within millionths of an inch. These pre- 
cision components work together in hushed quietness, 
an excellent indication of bearing quality and a charac- 
teristic of all Hoover bearings. 

Outstanding quality—Hoover Quality—pays off in 
longer life, greater load capacity and superior bearing 


performance in a wide range of applications. 
Hoover Honed and Micro-Velvet are Hoover Trademarks 


NO@OUer 


BALL AND BEARING COMPANY 
5400 South State Road, Ann Arbor, Michigan 


Zone Sales 
Offices and | 


| 8581 South Chicago Ave., Chicago 17, Illinois 
290 Lodi Street, Hackensack, New Jersey 


| 
Warehouses | 2020 South Figueroa, Los Angeles 7, Colifornia 


hoower CONTROLS hoover quality FROM START TO FINISH 


Micro-Velvet balls are prod- 
ucts of Hoover Ball Division 
plants in Middletown, Ohio, 
and Erwin, Tennessee. 


Hoover’s Cuyahoga Steel and 
Wire Division produces qual- 
ity chrome alloy steel wire 
from which balls are made. 


Hoover bearings in a wide 
range of types and sizes 
always measure up to high 
Hoover Quality standards. 


Non-destructive electronic 
testing devices check bearing 
parts for tolerance, hardness 
and hidden flaws. 





BREAKTHROUGH IN 
PRESSURE SWITCH ACCURACY 


at reduced prices 


The high accuracy associated with instruments costing several hundred 
dollars is now obtainable with new Baiksdale pressure switches at a 
retaii cost of $19.00 to $30.00. Accuracy of +0.5% is guaranteed and 

0.2% accuracy can be supplied when required. Substantial price re- 
duction is accomplished by use of erector set design and a major invest- 
ment in production tooling. A wide choice of ‘tailored to the job” features 
see column at right) meets your specification requirements exactly. 


ADJUSTMENT 


i) 
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¥ a | == | INSTRUMENT 
LEAKPROOF QUALITY 
WELDED 3 | SNAP ACTION 
DIAPHRAGM SWITCHES 


THESE POINTS ARE IMPORTANT 


WE BUILD IN WE DON'T USE 


EXTREME ACCURACY LINKAGES & 
and DEPENDABILITY BEARINGS 


maintained during which, as they wear, 
operating life due to make the setting of the 
direct acting design pressure switch drift. 


OPERATION LIQUID SWITCHING 


IN ANY POSITION — ELEMENTS 


which saves the installation 
costs encountered in mount- which make the switch 
difficult to mount and 


ing a switch that uses liquid 
switching elements very critical to vibration. 


IMMUNITY 
TO VIBRATION 


you can mount the switch 
directly on your vibrating 
or moving equipment. 


BELLOWS 


which make the 
pressure switch 
sensitive to vibration. 





PRESSURE SWITCH DIVISION 


arksdale valves 


5125 Alcoa Avenue, Los Angeles 58, California 
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New line of Barksdale pressure switches announced 
Improved accuracy, reduced cost and higher proof pres- 
sures are advantages made possible by design innovations 
in the new Barksdale diaphragm pressure switches. Accu- 
racy of +0.5% as compared to the customary =1.0% is 
guaranteed, and each unit is tested for repeat accuracy of 
set point and re-set point before shipment. Accuracies of 
~().2% are available on request. 


Erector set design offers dual benefit 

The basic unit of all Barksdale diaphragm pressure switches 
is a diaphragm surrounded by a heavy protective capsule 
to which components may be attached as required. Addi- 
tion of a switch, switch bracket and adjusting bracket to the 
basic unit makes a stripped switch for use in a common 
cabinet with other electrical devices. (Original equipment 
manufacturers need not pay for a housing which is not 
needed.) Addition of a sealed housing to the stripped switch 
completes a weather- and vapor-tight switch unit. A stand- 
ard housing with integral terminal block or an explosion 
proof housing with integral terminal block may be specified. 
Erector set construction allows a wide choice in specifica- 
tions that approximates a custom made switch and permits 
use of cost-cutting mass production methods that are re- 
flected in lower prices. 


Proof pressures to 600 psi 

In the low settings the new Barksdale pressure switches will 
actuate at 0.1” mercury with proof pressure to 10 psi. In 
higher ranges they will go up to 600 psi proof pressure at 
settings to 400 psi. This makes it possible to use inexpensive 
diaphragm pressure switches on installations that presently 
require higher priced bourdon tube switches. 


Important additional advantages 

Because the housings of Barksdale pressure switches are in- 
dependent of the sensing and switching mechanisms changes 
in ambient temperature will not throw these switches out 
of adjustment. 

The adjustment brackets are specially designed to protect 
switch terminals against shorting during adjustment. 

Lead wires are held down by a tension clip. They cannot be 
pulled out accidently and thereby throw off the switch ad- 
justment. 

Mounting brackets may be oriented in any of four direc- 
tions. 

Tamper proof adjustment covers have servicing instruc- 
tions on the inside to allow for painting of the units. 
Standard pressure connection is 14" n.p.t. female pipe fit- 
ting. One-half inch fittings suitable for mounting directly 
on 12” pipe can be supplied on request. 

Standard housing has 12” nps conduit connections and a 
terminal block. The latter is accessible without removing 
the housing by lifting a cover plate. 


Ask for new catalog and handbook 

Complete details on Barksdale diaphragm, jiston and bour- 
don tube pressure switches are included in a new catalog 
and handbook. This free book is a practical aid in planning 
the vital link between your electric and hydraulic circuits. 
It contains a glossary of terms, a schematic 
demonstration of operating characteristics, 
and a suggested step-by-step procedure for 
simplifying pressure switch selection. In ad- 
dition, the book gives a complete run-down 
on all the detail features leading to the unit 
that answers your specific control problems. 
Send for your copy now, or ask your Barks- 
dale representative. 


arksdale 
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CLEARPRINT) 


FORMS, CHARTS and GRAPHS © 


SAVE YOU TIME AND MONEY 


* Easier on the eyes 

* Designed for rapid, accurate use 

* Erase without ghosting 

* Make faster, sharper reproductions 


Clearprint Forms, Charts and Graphs 
are now printed on #1015 Watermarked 
Clearprint... America’s leading technical 
paper. The accurately printed soft brown 
lines are now printed on the back en- 
abling you to erase and erase without 
disturbing them. Easy on the eyes and 
ideal for ready plotting and photogra- 
phic prints. Clearprint will not become 
yellow, brittle or opaque with age. 





“FADE-OUT” PAPER 
TECHNICAL PAPER 


FORMS ¢ CHARTS ¢ GRAPHS 
“PRE-PRINT” PAPER 
THERE IS NO SUBSTITUTE 
Clearprint is Watermarked For Your Protection 


May II, 1961 


1. CROSS-SECTION FORMS 


2. MATHEMATICAL FORMS 


3. LOGARITHMIC FORMS 


4. TIME PERIOD FORMS 


Clearprint is watermarked 
for your protection. Look 
for the watermark. 

Special graphs and forms 
can be made up on short 
notice providing quantities 
are large enough to make 
special plates. 

Write now for samples, 
sizes #nd prices. 


CLEARPRINT PAPER CO. 
1482 - 67th Street, Emeryville, Calif. MD-358 


(1) Send me Clearprint samples, with prices, for the following uses: 








( Have your representative call at my office to discuss special 
applications for my particular needs. 
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Few industrial parts now being 

molded, machined or cast of plas- 

tic, metal or rubber fall very far 

impellers beyond the range of TEXIN’S en- 
gineering capabilities. New markets 

include extruded tubing, hose, cable 

. jacketing. Get the facts now on this 

bearings important technological advance. 





Tensile strengths of TEXIN elastomer test bars range from 4,000 to 8,000 psi, with elongation from 450 to 800 percent. 





users of elasto-plastic components! 


Now Permits Mass Production of Urethane Elastomer Parts 
by Low-Cost Injection and Transfer Molding or Extrusion 


TEXIN, a newly-developed urethane elastomer “green 
stock” resin supplied in chopped particle form, is de- 
signed for those mass market industrial applications 
which require a highly-functional elasto-plastic ma- 
terial that can be simply processed with existing equip- 
ment by fast-cycle, low-cost methods. 

TEXIN by-passes the costly, time-consuming liquid 
casting system formerly required in processing cured 
urethane elastomer items. Yet, it gives you the imme- 
diate market advantage of a thoroughly ficld-tested 
material, with properties identical to cast Multra- 
thane® elastomers, while reducing part-forming time 
from hours to a matter of seconds. 

TEXIN is specially formulated for heavy-duty ap- 


plications which demand the unusual combination of 
wear resistance, hardness, elasticity, and high impact 
and mechanical strengths — particularly in original 
equipment components having difficult design features 
such as undercuts, slots, tapers, gear teeth, inserts and 
threads subject to high abrasive wear or oil immersion. 
Literally hundreds of these applications, many not 
adaptable to casting methods, are ‘right’ for molded 
urethane elastomer. TEXIN can bring them in. 

The markets for urethane elastomer items are al- 
ready well developed and waiting to hook into your 
production line. For full details and technical assist- 
ance, write immediately to Mobay Chemical Com- 
pany, Code MC-7, Pittsburgh 5, Pa. 


Typical minimum physical properties of two grades of TEXIN 


Specific Bulk Hardness 


Type Gravity Factor 


Shore A Shore D 


192 A 
Molding ' 92-94 44-45 
Grade 


280 A 
Extrusion 
Grade 


Tensile 
Strength 


4400 psi 


Elongation Tensile Modulus psi 


at break 100% 200% 300% Set 


Elongation Tear 
Strength 


"VISIT SPACE NO. 1333 
9TH NATIONAL PLASTICS 
EXPOSITION 


JUNE 5-9, 1961 COLISEUM, N.Y.C. 
sponsored by 
| Society of The Plastics Industry, Inc. 


Send for your copy of Texin 
Topics, an illustrated bulletin 
describing the latest application 
developments in the urethane 
elastomer field. 


“| 
| 
| 
| 
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Are your “dead storage” files more 
efficient than your active drafting files ? 


No doubt about it—it’s important to keep 
correspondence carefully filed; but it is even more im- 
portant to equip your drafting department with 
modern filing facilities that keep active and semi- 
active drawings readily accessible, fully protected— 

and in a minimum of space. 





Your draftsmen, your productivity, deserve 
new Hamilton space-and-time-saving 
equipment —from Bruning 


Inadequate or antiquated equipment in your drafting 
room can cost you more money than you imagine in 
lost time, errors, done-over work, and low morale. 
Hamilton equipment is engineered to fit your needs. 
It is designed to improve the practical, day-to-day cre- 
ativity of your engineers or draftsmen. Its performance 
has been tested and proved in many thousands of 
installations. Our designers will gladly assist in the 
planning of your department. No obligation, of course. 


HAMILTON UNIT SYSTEM FILES The Hamilton system 
offers maximum protection and capacity in minimum floor 
space. Each drawer of the patented shallow drawer units is 
equipped with a tracing lifting mechanism. Every tracing be- 
comes a top sheet, instantly accessible. Unit sections can be 
assembled in a number of arrangements, stacked safely to 
any practical height. They stand up to hard usage, perform 
perfectly year after year. 


Hamilton L-Contour Table Hamilton CL 100 Drafting Table Hamilton Auto-Shift Table 

Prestige-aseured, individualized work area Conserves dollars, yet rugged canted-leg Built-in mechanism adjusts board to in- 
providing complete board adjustment plus design provides modern styling and dividual height and slope requirements, 
extra storage and reference area. convenience with long-term durability. provides full accessibility, reduces errors. 


Put draftsmen in a “position” to do better, faster work! 


Bruning’s all-new Neoglide drafters literally help draftsmen 
straighten up and do faster, better work.* They provide 


complete maneuverability on any board at any angle without iy my (BRUNING ) 





adjustment! Reinforced U-beam construction assures rigidity, 
strength, and accuracy. Resistance-free movement of vertical 
beam and hidden counterweight provide fast “floating” action. 
Touch-control protractor head gives automatic, pinpoint 
angle selection. 

*Study of 300 draftsmen showed 35% savings in drawing 
time—1/5 the backaches— on vertical or near vertical boards. 





CHARLES BRUNING CO., INC. 
1800 CENTRAL RD., MT. PROSPECT, ILLINOIS 
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When 80-lb forgings take a 100-ton wallop... 
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ALCOA ALUMINUAA 


When 80-lb forgings 
take a 100-ton wallop . 


jet airliner kiss the runway on lightweight wheels 
forged by Alcoa, you know aluminum can absorb 
tremendous shock loads. 

Alcoa” Aluminum Forgings are being designed as 


strong as steel forgings—and weigh dramatically less! 


Aircraft wheels are a case in point. Higher landing 
and take-off speeds, heavier loads, tubeless tires, 
higher tire pressures—all demand the ultimate in 
wheel strength. Another consideration is the need 
for bigger brakes. Well-designed forgings provide 
more strength and maximum space for full-sized 
drums or discs. Alcoa’s vast forging facilities have 
provided the aircraft industry with its biggest and 
smallest forged aluminum—and magnesium—wheels. 


that’s Alcoa Total Ability at work! 


Talk about impact resistance! When 200,000 Ib of 


How Alcoa’s Total Ability effects savings: 

Alcoa runs the world’s largest light-metals work- 
shop. We can forge, cast, roll, draw, extrude, impact, 
machine, fasten, texture and color aluminum by 
every practical means. 

With experience and ability in every facet of alu- 
minum, we feel no compulsion to beat the drum for 
any particular method of fabrication. We'll work 
with you from the design stage to the finished product 
—make significant contributions all along the way 
and proposals that are biased only in the direction 
of lowering costs. Let us prove it. Simply get in 
touch with your nearest Alcoa sales office, or write: 
Aluminum Company of America, 856-E Alcoa Build- 
ing, Pittsburgh 19, Pa. 


Watcoa atuminum 


yN 





FORGINGS 


A. Tube 100 in. long and 40 in. in diameter, with 
stepped internal contour. 


B. An aluminum forging answered both aesthetic 
and practical requirements in this chair base. 

C. Tapered rings. Alcoa can forge them in diameters 
over 8 ft. 

D. Aircraft nose wheel-well truss. 

E. World's heaviest closed die forging, 156 in. x 
36 in. x 12 in., weighs more than 3,000 Ib. 

F. Hinge for rear door of truck trailer. 

G. Alcoa Forged Disc Wheel, highest quality truck 
wheel on the market. 

H. Stress-relieved hand forging in ‘‘hockey-stick”’ 
shape for jet aircraft. 

|. Believed to be the 

longest closed die 

forging ever made, 


this wing spar meas- 
ures nearly 23 ft. 
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Flexible Tubing helps carry cotton a-mile-a-minute 
through new Allis-Chalmers Picker... 


Proof that today’s designers can make 


Flexible ‘Tubing do almost anything 


In the newest Allis-Chalmers Cotton Picker, a jet air design problem, there’s a Flexible Tubing product just 
stream catches the cotton, and blows it — a-mile-a- right for the job. Flexible Tubing is at work today in 
minute — up conveyor ducts to the basket. Carrying space age products, vacuum cleaners, diesel engines, 
this high-speed air stream from fan to picking units: tape recorders . . . literally hundreds of places. Call your 
Flexible Tubing’s nonmetallic ‘“Flexflyte.” nearest Flexible Tubing regional office today. 
Allis-Chalmers designers chose “Flexflyte” for two 
reasons: (1) it provides a fast, easy way to connect 
the fan outlet to the picking unit — a way that permits Flexible Tubing 
the unit to be raised and lowered on the job; (2) it CORPORATION 
makes extremely tight bends without collapsing. 65 New Whitfield St., Guilford, Conn. 
If you work on any kind of original equipment where Anaheim (Los Angeles) * Hillside (Chicago) 
the handling of air, gases, liquids, or light solids is a Atlanta — Cleveland — Dallas — Dayton — San Francisco — Wichita 
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Setko’s 23 Years of 
Progressive Engineer- 
ing Experience Keeps 
Screws Modern as 
Tomorrow’s Products 











Vol. 4, Issue No. 1 


Bartlett, Illinois (Chicago Suburb) 


We Specialize in 
Solving Puzzling 
Screw Problems 


Progress Edition 





Extra lough, Extra Clean, Extra Scale-Free 


because only SETKO Screws are Isothermal Heat Treated 


THIS HEAT TREATING PROCESS 
IMPARTS A DISTINCTIVE 
BLUE-BLACK COLOR WHILE 
PROVIDING DISTINCTIVE 
PERFORMANCE 
CHARACTERISTICS . . . YET, IT 
COSTS YOU NOTHING EXTRA. 


Extensive use has proven that socket 
screw products treated by this process 
are tougher and cleaner. Threads, heads, 
points, shanks, etc. are scale-free. This 
means better fit, better performance. 
Also, Isothermal heat treated socket 
screw products prevent decarburi- 
zation...and it costs you 
nothing extra. It’s another 

Setko exclusive in the 

socket screw field. 


Scale free 


Standard on most Setko 
socket screw products 


Isothermal heat treating has been adopted 
by Setko as a standard on most standard and 
special socket screw products including; hex 
socket, fluted socket, and slabbed head set 
screws as well as hex socket cap screws. 
(Stainless steel screws are generally not 
heat treated.) Unless you specify otherwise, 
screws that you order in these primary 
categories, regardless of points, or locking 
actions, will be isothermal heat treated. It 
costs you nothing more for this bonus value 
extra. 


Take the Setko “Look Test” 


Compare the unplated finish of Setko socket 


76 


NU-CUP POINT 


FLUTED SOCKET 
SET SCREWS 


ZIP-GRIP 
SELF-LOCKING 
SET SCREW 


only Setko socket screw 
products have this 
distinctive, unplated, 
blue-black color 


Sa, Tougher finish 
| <= Prevents decarb 
oe Can be 
directly plated 


screws with other products using other 
methods. You'll see the cleaner, scale-free 
threads, heads and points that have made 
Setko socket screw products outstanding in 
their field. Write for test samples. Send us 
your specifications and requirements for 
advantageous quotations. 


Isothermal heat treating 
minimizes distortion 


You get low cost, more dependable per- 
formance on the production line and in the 
field — Isothermal heat treated screws have 
a minimum of distortion. Far less than 
commonly used methods. Screws fit better, 
hold tighter. It’s the same heat treating 
method used by manufacturers of precision 
products such as: razor blades, etc. B-187 
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Setko engineers will 
reanalyze your socket screw 
product requirements 


As a part of the continuing Setko program 
of product re-evaluation, Setko engineers 
will work with you in determining the best 
combinations of devices for your specific 
requirements. All you have to do is send 
a sample of the assembly with your speci- 
fications and they will make recommenda- 
tions and suggestions, promptly and without 
delay. Take advantage of this offer today, 
you may realize substantial savings in. in- 
creased reliability, lower production costs, 
or faster, easier assembly methods. Address 
requests on your company letterhead. 


i" 


-Ecrew 
& RAfg.Co. 


28 Main Street, Bartlett, Ill. (Chicago Suburb) 
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Studles in Silicones 


HOW THESE 


TIME-TESTED MATERIALS 


CAN WORK FOR YOU 





New Silicone Rubber Compounds Now 


Can Be Molded to 


Looking for durable rubber compounds 
that offer precision molding, reliability, 
and flexibility over a wide temperature 
range—where other materials have failed? 

Here is one example of how silicone 
rubber compounds came into existence 
to fill these requirements, through coop- 
eration between Silicones Division engi- 
neers and their customers. 

Sierra Engineering Company, Sierra 
Madre, Calif., had a new emergency 
oxygen mask under development for pas- 
sengers on today’s high-altitude, high- 
speed jet airliners. They needed a rubber 
material with these properties: 

1. Resiliency to spring back to shape 

afrer folded storage. 

2. Softness to conform to facial contours. 

3. Extremely low oxygen permeability. 

4. Good color dispersion. 

5. Non-irritating, non-allergenic proper- 

ties. 

6. No smoke or fume problems during 

post-cure. 


COOPERATIVE ENGINEERING 
The Union Carbide Silicones Man brought 


these and other requirements back to 
his team of associates in R&D. 


Prior to this, the combined technical | | 


and research facilities of Union Carbide 
Corporation, with tremendous resources 
of chemical experience and knowledge, 


4 


SIERRA ENGINEERING Company Of Sierra Madre, Calif., 





|| 


Closest Tolerances 


had already achieved a long list of “firsts” 
in silicone rubber, including: 

A controlled reactivity, vinyl-contain- 
ing silicone rubber. A non-volatile catalyst 
system for one-step curing of thick sec- 
tions. Electrically conductive silicone 
rubber. A rubber for electrical tapes, 
hot-air ducting, and other wrapped con- 
structions. A compound to meet Naval 
cable specifications for atomic sub- 
marines. And the first and only silicone 
rubber compound qualified for automo- 
tive rear pinion seals. 


FROM UNION CARBIDE-—first com- | 
mercial silicone compound for high- 
altitude emergency oxygen masks. 





tests every silicone 


rubber mask it manufactures and maintains an accurate serial number check 
to be sure the quality is uniform at all times. 
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MEETING BASIC 
PRODUCTION PROBLEMS 


| For Sierra’s oxygen masks, the principal 


properties needed had all been met 
before, but not in a single silicone rubber 
compound. Working closely with Sierra, 
engineers of the Silicones Division suc- 
ceeded in formulating a compound that 
matched the needs and answered all 
basic production problems as well. 

The new compound permits molding 
to extremely close tolerances. Its purity 
means freedom from smoke and fume 
problems during post-cure. It more than 
meets Sierra’s strict quality controls, in- 
cluding complete performance test rec- 
ords on every mask produced. And the 
same compound is now also being used 
for Sierra’s oxygen masks designed for 
military jet pilots and the crews of com- 
mercial planes. 


MAIL COUPON FOR DATA 


If your designing calls for rubber with 
advantages such as low temperature 
flexibility, thermal and oxidation stabil- 
ity at very high temperatures, low com- 
pression set, weather, ozone, oil resistance, 
electrical resistance or conductivity, your 
Silicones Man has them at his finger tips. 
The coupon below will bring your prob- 
lems to his immediate attention. 


. UNION 
CARBIDE 


SILICONES 


Union Carine is a registered 
trade mark of Union Carbide Corporation. 


Silicones Division 

Union Carbide Corporation 

Dept. BL-9101 

270 Park Avenue, New York 17, N. Y. 


In Canada: Union Carbide Canada Ltd., 
Bakelite Division, Toronto 12. 


Please send me data on 


NAME 





TITLE 
CoMPANY 


ADDRESS 





City ZONE STATE 





Self-Aligning and Self-Lubricating 
SPHERICAL BEARINGS 


Combine "Moncball “e 


Engineering Advantages 


ROD END INTERNAL with : 
THREAD TYPE “DREF” SERIES Rime tulrication 


Design engineers in many industries are 
specifying new “‘DYFLON’® SELF-ALIGNING sit ROD END EXTERNAL 
and SELF-LUBRICATING SPHERICAL BEARINGS f ; THREAD TYPE “DREM” SERIES 
for these 5 major reasons: 


1. LOWER COEFFICIENT OF FRICTION 
... ideal where lubrication is impossible or undesirable. 


2. WITHSTAND EXTREME VIBRATION... perfect 
performance under shock load conditions. 


3. WILL NOT “COLD-FLOW”... even under extreme 
load conditions. 


4. IMPERVIOUS TO KNOWN CHEMICAL SOLVENTS “LF” SERIES 


... eliminates corrosion problems. 


5. FAIL SAFE... due to ‘““Monoball” ® design. 


In addition, due to their two-piece “MONOBALL”® design and Engineered to the same high standards as Southwest's 

plastic alloy insert, “DyFLON” ® bearings have a long cycle life. popular *MONOBALL” ® Self-Aligning Bearings. 

Alignment and installation problems are minimized. Oil-free for 

life means lowest possible maintenance costs. SouTHWEsT ““DyFLON’’® “Monoball’’® 
Available in a variety of plain or rod end types. Bore sizes to bearings can solve your difficult alignment 

3.000”. Materials include stainless steel, plastic alloys and and installation problems. Request Engi- 

chrome alloy steels. Ultimate static loads to 500.000 lbs. neering manual No. 551. 


SOUTHWEST PRODUCTS CO. 


1705 SO. MOUNTAIN AVE. * MONROVIA, CALIF. * PHONE: MURRAY 1-9616 
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When drive space is limited, a driver sheave 
too small in diameter is sometimes used— 
though not recommended. Constant flexing 
over a small sheave is severe punishment for 
V-belts. Because of this, conventional V-belts 
lasted 4 months or less on the vacuum pumps 
on lamp production units at the Westing- 
house Lamp Division plant in Trenton, N.J. 
Now, with space-saving Gates Super HC 
High Capacity V-Belt Drives on all 45 mfa- 
chines, all belts are still running strong after 
more than 14% years...a saving of over 
$1,000 in belt replacement costs plus even 
greater savings through reduced down-time. 


The Gates Super High Capacity V-Belt 
is a new concept in V-belt design. 


It is industry’s first and most advanced high 
capacity V-belt. Because of exclusive design 


features, Gates Super High Capacity V-Belts 
transmit up to 3 times more horsepower 
than conventional V-belts in the same space. 
Or the same power can be handled with 
fewer belts and smaller sheaves in less space. 


As a result, Gates Super HC Drives save 
up to 50% in drive space ... cut your drive 
costs as much as 20% .. . reduce drive weight 
20% and more . . . and make possible further 
savings in material costs. 


Your local Gates Field Engineer is an 
experienced, fully-qualified drive design ex- 
pert. Contact him for Super HC design 
information and for design help. 


Building the future 
on 50 years of progress 


The Gates Rubber Company, Denver, Colorado 


1h 


V-Belt Drives — 
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Flawless in every brilliant facet... 


CINCINNATI 


CUSTOM GEARS AND GEAR BOXES 
achieve uniformly top quality in mak- 
ing your gearing designs precisely to 
your specifications. 

Ask for this brochure—CINCINNATI cus- 
tom gears are made in all types to 72” 
diameter cut teeth, 39” shaved teeth, 25” 
ground teeth. 


better still ...Send us your prints for quotation 


THE CINCINNATI GEAR CO. 


Cincinnati 27, Ohio 


® Custom Gear Makers Since 1907 GEARS, good gears only 


Circle 257 on Page 19 MacHINE DesicN 





Pardon our 
' enthusiasm... 


Ys 


Here it is. HI WEAR 64. 

A brand new tool steel with wear resistance well above high carbon, high chrome die steels. 

A deep hardening steel with low hardening temperature . . . good dimensional stability. 

Maybe it will solve a design problem you're working on right now. 

Maybe not. 

But some day next week ... next month . . . next year... you're going to balance a brilliant design 
idea against available materials to give it reality. 

Then youll remember Carpenter's HI WEAR 64. 

Then you'll be glad you used this coupon today. 


[arpenter stee- 


you can do it consistently better with Carpenter Tool and Die Steels 


The Carpenter Steel Company Attention: T. A. Washburn, Manager, Tool Steel Sales 
Main Office and Mills, Reading, Pa. The Carpenter Steel Company, Dept. 120, Reading, Pa. 
Export Dept., Port Washington, N. Y.—““CARSTEELCO” in oe & ; A 

a te ee : (_] Send me HI WEAR 64 Technical Literature 
Alloy Tube Division, Union, N. J. 71 I’d like a sample of HI WEAR 64 for testing 
Webb Wire Division, New Brunswick, N. J. ti atte a ee 
Carpenter Steel of New England, Inc., Bridgeport, Conn. Name 

Title 











Company 


Street 
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Ms GILL cameron: 
BEARINGS 



































SCF Sealed and pretubricated 

CF CAMROL BEARING ’ CAMROL BEARING 
” Integral seals 

CUT AWAY TO SHOW ‘She. ; protect performance 
INTEGRAL STUD DESIGN bs , and cut maintenance 
































Stock sizes eliminate the You can simplify design and cut cost with CAMROL precision anti-friction 

. Y f ae ‘ob. ’ : F ‘ 

cost of procuring and assembling cam ollowers built for the job Complete units, with established per 

a ; cs formance ratings are available from stock in standard roller diameters 
improvised unit components from 2” to 4”. Capacities to 20,480 Ibs. at 100 R.P.M. 


Precision anti-friction Precision construction, including concentricity of stud to outer race OD, 
bearing accuracy provides accurate alignment of machine members. 


High load capacity in limited space A full complement of race width rollers provides maximum capacity and 
ability to withstand heavy intermittent shock loading. The extra heavy 
outer ring and specially heat treated stud add durability and insures de- 
pendability of machine operation. Bolt mounted ball bearings crack under 
equivalent loads and plain bearings require constant oil lubrication. 


integral seals retain lubrication scr Sealed camro bearings are interchangeable dimensionally with stand- 

—keep dirt out ard CAMROL bearings. They are pre-lubricated and have a ferrous oxide 
finish to resist corrosion. Effective sealing against contamination reduces 
machine maintenance. 


Camrol CYR series n the cyr Series, an inner race replaces the stud for 
yoke or shaft mounting. Standard and sealed cyr bear- 
ings are available inthe same stock sizes as CF and 
SCF Series. 


SEND FOR McGILL BEARING CATALOG NO. 52-A. for complete data on McGill 
CAMROL, GUIDEROL, MULTIROL and CAGEROL bearings. 
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SCHIELD BANTAM UTILIZES CF BEARING ADVAN- 
TAGES IN VARIETY OF APPLICATIONS. 


The Schield Bantam Company has applied cr bearings in 
internal clutch band operating arms, turn controls, swing 
and travel shaft clutch cones, engagement controls and 
speed shift collars. The photo above shows how crF-1 
bearings are applied to Drum Clutches in Schield Bantam 
Series 350 cranes and shovels. 

This company replaced bronze collars and yokes and 
reports cost savings through the use of CAMROL bearings. 
In addition they have increased capacity and have ex- 
perienced improvement in length of life and maintenance 
factors. This has added to the over-all efficiency and de- 
pendability in heavy equipment where ‘“down-time’’ is 
extremely expensive. 





BUHR MACHINE TOOL CUTS FRICTION TO REDUCE 
HORSEPOWER WITH SEALED CAMROL BEARINGS 
Production parts are drilled, milled, bored and tapped in 
automated systems engineered and built by the BUHR 
MACHINE TOOL COMPANY. The moving fixtures which hold 
parts being machined are guided and carried on McGill 
sealed CAMROL bearings as shown in the close-up above. 
By reducing starting and running friction to an absolute 
minimum, the CAMROL bearings have made horsepower 
requirement reductions possible in these systems. Ample 
load capacity, high resistance to shock loads and integral 
seals which retain lubricant and keep out contamination 
have held maintenance down. 8 SCF-3 CAMROL bearings 


guide and support each fixture. 


engineered electrical produets — 


ACRO WELDER REDUCES PRODUCTION COSTS, 
IMPROVES ACCURACY WITH SCF BEARINGS 


SEALED CAMROL bearings are used to accurately locate and 
guide the welding ram in spot welders made by Acro 
WELDER MFG. CO. The user reports that 
the use of 12 prelubricated CAMROL bear- 
ings per machine has saved hours of 
machining labor formerly needed to pro- 
vide grease passages for unsealed bear- 
ings. Lower production costs, 
greater accuracy and high load 
capacity attained with these Mc- 
GILL bearings help to assure 
the best product performance 
at lowest cost. 











J. 1. CASE USES SCF AND SCYR CAMROL BEAR- 
INGS IN HAY BALER 

The bale compressing plunger of the J. I. Case Model 177 
Heavy Duty Hay Baler rolls on cF-2%4-s CAMROL Bearings 
and cyrR-134-s Bearings guide the plunger. 

Anti-friction bearing dependability and trouble-free per- 
formance are essential in this type of field equipment 
where bearing failure may result in loss of valuable har- 
vesting time. 

Integral bearing seals in these CAMROL bearings, keep re- 
lubrication requirements low and protect internal bearing 
components from field dirt, dust and moisture. 

In addition to accurate, dependable action with minimum 
friction, high quality McGill CAMROL bearings offer savings 
on production and assembly. 


® 
| co i i —E. MULTIROL-GUIDEROL-CAMROL-CAGEROL 
McGILL MANUFACTURING CO., INC., Bearing Division 
precision needle roller bearings 200 N. Lafayette Street, Valparaiso, Indiana 
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severe WEAR problem? 


Your answers are in this booklet 


This new booklet is crammed with information 
on Carmet Cemented Carbides . .. man’s hardest, 
most abrasion resistant metal . . . and on design 
techniques that make the most of Carmet’s 
unique properties. 

Properly designed, Carmet Cemented Carbides 
give outstanding service in applications involv- 
ing severe wear and abuse. They possess an ex- 
traordinary combination of extreme hardness 
and strength, higher than any metal or alloy... 
cast, rolled or forged. They have three times the 
stiffness of steel . . . up to 100 times the abra- 
sion resistance. 


In Carmet’s new booklet, the designer will 
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find the charts, graphs, case histories, and tables 
of information needed for intelligent selection 
and application of the Carmet Cemented Car- 
bides. And, there’s a special section on design 
criteria for top performance. Ask your local 
Allegheny Ludlum representative for a copy, or 
write: Allegheny Ludlum, Carmet Division, 
Oliver Building, Pittsburgh 22, Pennsylvania. 
Address Dept. MD-7. 


CARMET & 


CEMENTED CARBIDE + DIVISION OF ALLEGHENY LUDLUM 


2008 
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PM SERIES POWER RELAY 
by POTTER & BRUMFIELD 


= 














—a} Approx. 


41 
64 


TOP VIEW 





ae 


WMS ANNOUNCING 
~ AN IMPORTANT 


NEW SPACE SAVER 


P&B compact 4PDT power relay switches one H.P. per moveable arm 


Save panel space! This new 4-pole relay is only %.” wider than our PR PM ENGINEERING DATA 
Series, America’s most popular 2-pole power relay! Yet, it is engineered GENERAL: 
for reliable heavy-duty switching . . . and you can confidently expect 10 Description: Heavy-duty AC power relay. 
million mechanical operations. Insulating Material: Molded phenolic. 
PM Series relays are rated at 16 amperes (or 1 H.P.) at 115 volts, 50/60 cycles Insulation Resist 100 megoh 
resistive ... and special relays can be supplied for loads up to 25 amperes, Mechanical Life: 10 million operations minimum. 
at 220 volts, 50/60 cycles resistive. Heavy screw terminals are arranged for Contact Life: 100,000 operctions minimum ot rated load. 
fast, easy hook up. An adapter plate is available for mounting PM relays Breakdown Voltage: 2,000 volts rms minimum between all 
in the same location used for 2-pole relays. | a a ore 

j , : : Ambient Temperature: ~55°C to +55°C. 
For full information, write today or call your nearest P&B representative. Weight: Approninetely. 14- ni. 
Pull-in: 78% of nominal voltage. 


Terminals: Heavy-duty screw type with No. 8-32 BH screw. 





CONTACTS: 


Arrangements: 4PDT or 4PST—normally open. 
Material: 4” dia. silver-cadmium-oxide. 
Rating: 16 amps @ 115 volts, 50/60 cps resistive. 
8 amps @ 220 volts, 50/60 cps resistive. 
1 H.P. per moveable, 115 or 220 volts AC single phase. 
25 amps @ 220 volts, 50/60 cps resistive available on 
special order. 
PR Series MR Series AB Series cols: 
Voltage: 6 to 230 volts AC 50/60 cycles. 
Power: 14 volt-amps overage at nominal voltage. 
Duty: Continuous. 


A whole family of power relays for a wide range of applications carry the 
P&B symbol of quality. Call P&B first for all your power relay requirements. 


P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONICS PARTS DISTRIBUTORS 


«) POTTER S BRUMFIELD 


DIVISION OF AMERICAN MACHINE & FOUNDRY COMPANY PRINCETON, INDIANA 


IN CANADA: POTTER & BRUMFIELD, DIVISION OF AMF CANADA LIMITED, GUELPH, ONTARIO 





A MOTOR 


BRACKET-TO-FRAME RABBET 
STATOR FRAME 1.D. 
STATOR CORE DIA. 
AIR GAP 
ROTOR DIA. 
BEARING 0.D. 


oe must be ACCURATELY CONCENTRIC if the 


motor is to run smoothly, quietly, trouble-free 


sa 


CONCENTRICITY of Elliott C-W Motors begins with TOLERANCE of 0.0007 in. for the bearing bore is 
the bracket-to-frame fit, the reference for all sub- checked by an air gage after finishing in a precision 
sequent “circles.” Bearing bore and shaft bore are lathe. Master jig assures accurate positioning of 
precisely centered within this accurate diameter. bearing, essential to uniform air gap. 
Elliott Crocker-Wheeler integral-hp a-c and d-c motors—from smallest to largest—are 
offered in all conventional enclosures and modifications; with insulation to suit the appli- 
cation, including r cragseas ) epoxy insulation, for use where conditions are most severe. 


BLLI OTT COM PANY GENERAL OFFICES: JEANNETTE, PENNSYLVANIA 

[o PLANTS AT: Jeannette and Ridgway, Pa.; Springfield, Ohio 
< TURBINES - GENERATORS - MOTORS - COMPRESSORS - TURBOCHARGERS - EJECTORS - STRAINERS- TUBE CLEANERS 

my’ : Circle 262 on Page 19 








. methods 


CONCENTRICITY 
of all parts 

of Elliott 

C-W Motors 

is achieved by 


extraordinarily 
precise 
manufacturing vf 


ite, 


PRECISION GRINDER finishes the outer surface of the 
stator core to a tolerance of 0.001 inches. It is then 
pressed and keyed into stator frame, which has 
been finish machined concentric with the basic 
bracket-to-frame fit. 


Key manufacturing opera- 
tions employed in maintain- 
ing the required close toler- 
ances are described more 
completely in an interesting 
brochure, The Fine Art of 
Building Better Motors. We 
will be very glad to send you 
a copy. 











— 
? Wee. 


DUPLICATING the basic bracket-to-frame fit, a jig 
accurately positions the wound stator for finishing 
the inside core diameter by a “fly cutter,” which 
corrects for all accumulated tolerances and assures 
precise concentricity. 





ELLIOTT COMPANY, Jeannette, Penna. 
Advertising Department 


Please send a copy of The Fine Art of Building Better 
Motors to: 


eee 
Company 


Address 
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Precision-Built 
Variable Speed Pulleys 


@ Stock delivery from the most complete line on the 
market—all sizes and types from % to 25 hp., 
ratios up to 4 to 1 (7 to 1 Hi-Lo). 


@ Quickly and easily installed. 


@ Curved pulley faces maintain full belt contact at all 
speeds and nitch diameters to assure full 
transmission of rated power and longer belt life. 


@ Constant belt alignment is maintained by two 
precision calibrated springs which 
instantly adjust pulley halves to pitch 
diameter changes. This prevents side pull 
and reduces belt wear. 


@ Every pulley is dynamically balanced to 
.02 oz.-in. to assure quiet and trouble-free 
operation. 


@ Positive lubrication is provided by Alemite 
fittings on integral hp. sizes and 
Oilite bronze bushings on fractional sizes. 


@ Lovejoy Pulleys outlast equipment life. 


Ask for recommendations on your 
application. Request Catalog B-61 and prices. 


Lovejoy specializes in a full line of easily installed, 
maintenance-free power transmission equipment: 


UNIVERSAL JOINTS—for VARIABLE SPEED BELTS 
all industrial applications —complete line of types 
up to 1750 rpm., .35 to and sizes for all applica- 
over 450 hp. Request tions. Request Catalog 
Catalog D-61. C-61, 


FLEXIBLE COUPLINGS— 
any size or type, inciud- 
ing specials, .003 to over 
8500 hp. Request Cata- 
log A-6l. 


Motor Bases Take-Up Frames 


Shaft Mounted Gear Reducers Variable Speed Transmissions 


Write or phone for literature and prices. If you have a specific requirement 
or problem ask for recommendations. No obligation. 


Woh") Bod M18 > 41:15 meeltl JH. icmeoy 


4818 WEST LAKE STREET ° CHICAGO 44, ILLINOIS 
Telephone EStebrook 9-3010 * Teletype TWX-CG-85 
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SEE ALL TYPES OF POWER 
TRANSMISSION EQUIPMENT 
IN ACTION AT THE LOVEJOY 
BOOTH AT THE DESIGN SHOW 


Working models of Lovejoy Power 
Transmission Equipment will be 
on display at Booth 1044. In addi- 
tion, many new items will be 
shown. These will include: (1) 
heavy-duty flexible couplings 
rated for applications up to 8500 
hp.; (2) a unique line of low-cost 
variable speed pulleys designed for 
competitively priced equipment; 
(3) a new and complete line of 
variable speed belts; and (4) a 
recently introduced line of univer- 
sal joints for industrial applica- 
tions up to 1750 rpm., fractional 
to over 450 hp. 

The Hi-Lo Manufacturing 
Company, affiliate of Lovejoy 
Flexible Coupling Company, will 
also display at Booth 1044. They 
will feature a complete line of cam- 
controlled variable speed pulleys 
ranging from fractional to 5 hp. 
with ratios up to 3 to 1, also a Hi- 
Ratio series up tb 7 to 1. 

Literature on these and many 
other types of power transmission 
equipment will be available. Ex- 
perienced personnel and engineers 
will be on hand/to answer ques- 
tions, give recommendations and 
assistance. Bring in your require- 
ments or problems, You’ll receive 
prompt service. 

Take advantage of this opportu- 
nity to get recently published 
Lovejoy material containing a 
wealth of information about power 
transmission equipment—plus 
first hand information. There’ll be 
no obligation on your part, only 
service on our part at Booth 1044. 

If you are unable to attend the 
show, write or call for literature 
or recommendations on the power 
transmission equipment you re- 
quire. Address your letter to Love- 
joy Flexible Coupling Company, 
4818 W. Lake St., Chicago 44, IIl. 
Telephone EStebrook 9-3010. 
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1 HP. 1725 rpm, 
or 230 V. 
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\NST-O-VERSE® mo- 
tors by Franklin utilize 
full torque instantly 
because there |S 
aXe) dependency on a 
relay or the delaying 
mechanical contact of 
the centrifugal switch. 
The INST-O-VERSE® 
device, preset ie)] shaft 
rotation, reverses MO 
tor on automatic or 
manual signal. 


INSTZOFVERSE® 


Encourages fresh 
thinking for new prod- 
ion or to im- 
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Single reduction horizontal 


Triple reduction horizontal 


id 


Single reduction vertical 


Triple reduction vertical 
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headed from 
KEYSTONE WIRE 








Swivel buse for truck rear view mirror passes 
toughest tests before it hits the road! 


Pheoll Manufacturing Company, Inc., Chicago, Illinois, assigned 
to produce the square-shouldered cup screw shown here, asked 
Keystone Steel & Wire Company for the exact cold heading wire. 
Keystone’s Metallurgists developed double extrusion coated 
special processed quality wire. 

Finished product specifications called for a uniformly smooth 
cupped surface, free of burrs for proper adjustment of the mirror. 
This is consistently achieved by Keystone Wire’s quality control 
during every step of wire manufacture from open hearth steel 
making to finished wire. 

Because this cup screw must withstand the rigors of the road, 
it is given the toughest tests to check head stress and ductility. 
Held in a vise, the shank is struck repeatedly until it is bent 90° 
without fracture. The cup portion gets similar treatment. 

The success of this cold-headed square shouldered cup screw 
is due to the superior flowability of Keystone Special Processed 
Wire, another example of proper chemical analysis, correct ther- 
mal treatment and consistent uniformity throughout every coil. 

Why not take advantage of the service offered by Keystone 
Metallurgists who will analyze your specifications and recom- 
mend the wire just right to solve your particular wire problems? 
Talk with your Keystone Representative for complete details, or 
write us, sending your part and blue prints, if possible. 


Keystone Steel & Wire Company, Peoria, Illinois 


> KEYSTONE 


mm 
ot Wire FOR im oDdovuUS TRY 


MANUFACTURED AT PEORIA, ILLINOIS, U.S.A. 





The new “561” indicating controller responds to 
temperature changes of 0.1° or less! And is yours at a 
competitive price! These two features alone make it an 
instrument you should investigate... but there’s more! 


You can choose from five standard temperature 
ranges ... within the span of —50 to 600°F. Further- 


Here’s 0 1° more, scales start and end within your ranges, permit- 
° ting larger graduations, better legibility, easier read- 
out. And control and indication are separate but simul- 


Sensitivity at a taneous. Should your indication fail the ‘561’ will 


continue to control with complete accuracy. 


C titi P “4 ! This precise instrument gives unvarying perform- 
ompe 1 lve Y1ce * ance. Its indication and control will not vary with fluc- 
tuations of input voltage nor changes in ambient tem- 

perature. It offers the option of either ON-OFF or 

proportional control .. . has 10 AMP/120 VAC relay 

oe Fenwal’s New “561 wat capacity. Smartly styled to complement modern indus- 


Temperature Controller trial machines and interiors, the “561’’ offers you all 


these extras at a competitive price. 


A Fenwal engineer will be glad to supply informa- 
tion on the “‘561’’, or any other temperature control in 
Fenwal’s broad line. Write Fenwal Incorporated, 195 
Pleasant Street, Ashland, Massachusetts. 


Another 
example of how 


CONTROLS TEMPERATURE... PRECISELY 
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— Neux P/S Klozure* Oil Seal 


| Bra) 
four times 


longer 








F , e . . t 
| --- Yet Costs No Moret It's the seal of tomorrow for “sy ole EWA CT-1c Colel 
P/S (Positive/Seal) KLOZURE Oil Seals with filled-Teflon** sealing elements offer(the Yerolatelanliors| F é 


built-in ‘‘permanence’’ demanded of modern design. They resist temperatures more extreme than ever 

Yavoxolelny (ci a-1e Miamave)anit-| mel el:1e-1¢lelamer-la2Moual-vaal(or-lih mils) a @-lalemelar-baiclon diem oh\more)acel-)(e]aram Mal-h\meloM ale) @ 1-1-1 emalels 
score the, shaft on which they are used; will seal at speeds to 3000 f.p.m. New Garlock P/S KLOZURE 
« Oil Seals have been successfully tested on the GM Sealrater. 


There's alot more to the story of this fine new seal. Below are construction details; on the next page, 
you'll find application information. Send in the postcard and we'll send you an actual sample seal for 
examination. Garlock Inc., Palmyra, N.Y. 


CPO DIST OCnl 


FIRST CLASS 
PERMIT NO. 2 








Garlock P/S KLOZURE construc- 

tion assures positive sealing: 

1. STEEL SHELL OR CASE serves ; 
to enclose and position all com- ; BUSINESS REPLY MAIL 
ponent parts. . ; ; No postage stamp necessary if mailed in the United States 

. SPECIAL GASKET fitted tight- 
ly into position holds sealing 
element in place, provides extra 


PALMYRA, N.Y 


POSTAGE WILL BE PAID BY— 


leakage protection. be . 

. FILLED-TEFLON SEALING a, GARLOCK INC. 
ELEMENT rides firmly against ee Oa xs a ee re 
shaft, keeps oil in, dirt out. : pie aA 3 Paimyra, N.Y. 


“Registered Trademark **Du Pont Trademark 





NEW P/S KLOZURE OIL SEALS 


FOR GENERAL 
PURPOSE APPLICATIONS... 


... Garlock P/S KLOZURE Oil Seals outperform all 
others in a standard 300-hour acceptance test. Seals 
with synthetic rubber elements fail periodically, 
resulting in leakage. For example, nitrile rubber 
cracks and hardens; polyacrylate rubber loses its 
flexibility; silicone rubber swells and becomes soft. 
Garlock P/S KLOZURE Oil Seals emerge undamaged 
in tests run at 3600 r.p.m. speed on a 17%” shaft. 
Shaft-to-housing eccentricity is .010” t.i.r.; seal-to- 
shaft eccentricity is .010” t.i.r. P/S KLOZURE Oil 
Seals successfully resist Type ‘“‘A”’ transmission oil at 
300°F without harm or leakage. 


Cutaway shows general purpose seal in position. P/S 
KLOZURE Oil Seals outperform all others in standard 
300-hour acceptance test. 





FOR PUMP SHAFT 
SEALING UNDER PRESSURE... 


... Garlock P/S KLOZURE Oil Seals are the ideal 
answer to the combined problem of speed, pressure, 
and temperature. Undergoing a standard 100-hour 
acceptance test, P/S KLOZURE Oil Seals outlast the 
ws x | synthetic nitrile, polyacrylate, and silicone rubbers 
u L | Se that are in popular use today. Test conditions in this 
instance are an }}” shaft rotating at 6000 r.p.m. with 
an eccentricity of .003” t.i.r. shaft-to-housing. Here 
again, Garlock P/S KLOZURE Oil Seals are un- 
harmed against Type “A” transmission oil at a 
maximum of 275°F., pressure of 50 p.s.i. Of special 
interest to pump manufacturers is the universal suit- 
ability of this seal against all types of fluids, including 
non-flammable. No need now to match various seal- 
ing elements to various fluids—P/S KLOZURE Oil 
Seals handle them all! 


















































Cutaway shows pump shaft seal in position. P/S SEE US AT GARLOCK BOOTH 678 
KLOZURE Oil Seals outperform all others on standard AT THE DESIGN ENGINEERING SHOW 


100-hour acceptance test. 
GARLOCKH INC. 


Palmyra, N.Y. Twenty-six sales offices and 
I would like more data concerning the new Garlock P/S warehouses throughout the U.S. and Canada. 
KLOZURE Oil Seal that lasts four times longer than ordinary Canadian Div.: Garlock of Canada Ltd. 
2 il sitiaehins I Plone: : : , : a 
seals . . . yet costs no more! Please: Plastics Div.: United States Gasket Company 


O Send sample seal O Have sales engineer call Order from the Garlock 2,000 . . . two thousand different styles of Packings, 
Gaskets, Seals, Molded and Extruded Rubber, Plastic Products. 


NAME 





POSITION 





COMPANY 





ADDRESS 





SEND THIS POSTCARD FOR 
FREE SAMPLE SEAL 





CITY ZONE STATE 
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You can count on Conllntntal tor 


cost-saving ideas in custom-engineered fasteners 


Proved ability to come up with cost-saving ideas is 
the reason why the leading manufacturers in the 
automotive, aircraft, appliance, electronic, and other 
industries ‘‘Count on Continental’”’ for custom- 
engineered threaded fasteners. 


You can rely on Continental’s 56-year experience 
as “specialists in specials” to develop and deliver the 


fasteners you need to meet today’s increasingly 
critical standards for precision, high strength, and 
trouble-free performance of the assembled product. 


Find out how much you can save — in time, trouble, 
and assembly dollars — when you “Count on Conti- 
nental.” Write or phone: Continental Screw Co., 
461 Mt. Pleasant St., New Bedford, Mass. 


CONTINENTAL SCREW COMPANY 


HOLTITE FASTENERS 
HOLTITE PHILLIPS AND SLOTTED HEAD 


WOOD * MACHINE * TAPPING * THREAD CUTTING * SEMS * 


NYLOK 


HY-PRO PHILLIPS INSERT BITS AND HOLDERS 
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A Complete 
New Line of 


Electronic Cooling Fans 
JOY Axivane Series 60 


Developed by Joy specifically for 60 cycle commercial of anodized aluminum. There are only four major 
duty, the Series 60 vaneaxial fans operate at 3400 parts; rotor, housing, motor, and separately mounted 
rpm, 115 volts, single phase, 50/60 cycles and produce capacitor. Production quantities are available on order 
from 50 to 500 cfm at static pressures of 4"’ through and small quantities are available off-the-shelf. For 
1’ wg. They are extremely compact and ruggedly buil' more information write for bulletin 2518-64B. 


Model X702-402 





Design | Max. |__Motor Data Mechanical Dimensions (Inches) _| "Holes 
Model No. | CFM |CFMat | Design | Max. ee meee Big 
+3% |FreeFlow}PS+7%| Pressure | BHP MFD B C D E F Flange 


X702-401 | 50 70 | 0.30 | 0.45 005 | NONE} 4. 4.62 | 5.25 | 5.87 | 4.50 | 0.9 
X702-402 100 | 145 | 0.35 | 0.60 | .010 |NONE| 5. 5.37 | 6.00 | 6.62 | 4.50} 0.9 


———4 ————4-—_—_____ 


702-403 | 150 180 | 0.35 0.80 |.015 |NONE| 5. 5.87 | 6.50 | 7.12 } 4.50 0.9 


— 


x702-404 | 200 | 265 | 0.40 | 0.79 | .035 5.87. 650 | 7.12 | 5.00 | 1.3 


x702-405 | 250 | 330 | 0.40 | 0.82 | .043 6.12 | 6.75 | 7.37 | 500] 1.3 









































702-406 | 300 | 340 | 0.40 | 0.93 |.052 | 5 ’ 6.37 | 7.00] 7.62 | 5.00] 13 | 
702-407 | 350 | 430 | 0.501 1.10 | .060 37 | 662 | 7.25 | 7.87 | 5.00 | 1.5 
~ 702-408 | 400 | 520 | 0.75 | 1.20 | .068 6.87 | 7.50 | 812] 500] 1.5 
x702-409 | 450 | 560 | 0.75 | 1.30 | .075 Te 7.12 | 7.75 | 837 | 5.00] 15 


x702-410 | 500 | 625 | 0.75 | 1.40 | .083 ~ | 712 | 7.37 | 800 | 862] 5.00] 1.5 


*Rated 236 WVAC— 
Note: Spun aluminum inlet bells and aluminum wire inlet bell screens are available to fit all sizes of fans. 







































































NT FOR ALL INDUSTRY 
Joy Manufacturing Company 
FL: tant (©) Oliver Building, Pittsburgh 22, Pa. 
In Canada: Joy Manufacturing Company 
Compressors Centrifugai Centrifugal Compressors Blowers (Canada) Limited, Galt, Ontario 





Reciprocating Single Stage Multi-Stage Axial 
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Shaft Seals for Almost : 


SHIP Half-A-Century 
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1868C S$. Kilbourn Ave., Chicago 23, Ill. 











HOWARD 


...the nation’s leading source 
for low cost universal & d.c. 


fractional H.P. motors! 


-~ 


Q4\ I. fr HOWARD INDUSTRIES, INC., 1735 State St., Racine, Wis., Telephone ME 2-2731, Teletype: RAC344 


POWER gp BY Sales Offices: 


Festus, Mo., 1049 Front St., YE 7-3606 


Chicago area: 576 Northwest Hwy., Des Los Angeles 36, 942 S. La Brea Ave., WE 8-2444 
HOWARD Plaines, Ill., VA 7-6173 aed = area: 157 Broad St., Redbank, N. J., 


Re SEIN ® Representatives in Principal Cities — Consult Your Classified Phone Book 


¢eoco¢ 


Eno ELECTRIC MOTOR CORPORATION (Ss) LOYD SCRUGGS COMPANY 


CYCLOHM MOTOR CORPORATION RACINE ELECTRIC PRODUCTS 


MacuHINneE Desicn 








1/200 TO 1 H.P. * HIGH SPEED - HIGH STARTING TORQUE 


MODEL 29-500 

TYPE: Universal AC/DC or Shunt. 
DIAMETER: 3-5/16. 

LENGTH: 4-11/16 to 5-19/32. 


Shunt or Compound—1/12 
Intermittent Series—1/4 @ 10,000 R.P.M. 
Shunt or Compound—1/6. 
SPEED: No Load: Series—15,000 R.P.M. 
Shunt or Compound—12,000 R.P.M. 
Full Load Speed: Series—3000 to 10,000 
R.P.M. 


VOLTAGES: Series—6 to 250V. AC/DC. 
Shunt or Compound—6 to 230V. DC. 


sealed ball bearings. 


MODEL 243 

TYPE: Universal AC/DC or DC Shunt. 
DIAMETER: 2-17/32. 

LENGTH: 3-15/16. 


Intermittent—1/8 @ 10,000 R.P.M. 
SPEED: Full Load Speed: 
Series—5000 to 10,000 R.P.M. 
Shunt—2000 to 7000 R.P.M. 
VOLTAGES: Series—12 to 230V. AC/OC. 
Shunt 6 to 120V. DC. 
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with oil reservoir. 


H.P.: Continuous: Series—1/6 @ 10,000 R.P.M. 


Shunt or Compound—1000 to 10,000 R.P.M. 


BEARINGS: Porous bronze sleeve type or grease 


H.P.: Continuous Series—1/12 @ 10,000 R.P.M. 


BEARINGS: Porous bronze self aligning type 
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MODEL 700 

TYPE: Universal AC/DC or DC Shunt. 
DIAMETER: 3.800”. 

LENGTH: 5-7/64”. to 6-7/64". 


H.P.: Continuous: Series—1/4 @ 10,000 R.P.M. 


Shunt—1/8. 

Intermittent: Series—1/2 @ 10,000 R.P.M. 
Shunt—1/4. 

SPEED: No Load Speed: Series—18,000 R.P.M 
Shunt—2000 to 12,000 R.P.M. 
Full Load Speed: Series—5000 to 10,000 
Shunt—1000 to 10,000 R.P.M. 

VOLTAGES: Series—6 to 115V. AC/DC. 
Shunt—6 to 230V. DC. 

BEARINGS: Grease sealed ball bearings. 


MODEL 200 

TYPE: Universal AC/DC or OC Shunt. 

DIAMETER: 1-11/16”. 

LENGTH: 2-11/16”. 

H.P.: Continuous Series—1/200 @ 10,000 R.P.M. 
Shunt—1/200. 

Intermittent: Series—1/75 @ 10,000 R.P.M. 
Shunt—1/75. 

SPEED: No Load Speed: Series—15,000 R.P.M. 
Shunt—15,000 R.P.M. 
Full Load Speed: Series—5000 to 10,000 

R.P.M. 

Shunt—3000 to 10,000 R.P.M. 

VOLTAGES: Series—6-115V. AC/DC. 
Shunt—6 to 32V. DC. 

BEARINGS: Grease sealed ball bearings. 


MODEL 1100 

TYPE: Universal AC/DC or DC Shunt. 

DIAMETER: 2-13/16". LENGTH: 3-9/16”. 

H.P.: Continuous: Series—1/50 @ 10,000 R.P.M. 
Shunt—1/50. 
Intermittent: Series—1/15 @ 10,000 R.P.M. 
Shunt—1/15. 

SPEED: No Load: Series— 15,000 R.P.M. approx. 
Shunt—3500 to 12,000 R.P.M. 
Full Load: Series—3000 to 10,000 R.P.M. 
Shunt—2000 to 10,000 R.P.M. 

VOLTAGES: Series—6 to 230V. AC/DC. 
Shunt—6 to 120V. DC. 

BEARINGS: Porous bronze sleeve type, or 

Grease Sealed Ball Bearings. 
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MODEL 512 

TYPE: Universal AC/DC or DC Shunt 

DIAMETER: 3-3/8”. LENGTH: 4-3/4”. 

H.P.; Continuous Series—1/10 @ 10,000 R.P.M. 
Shunt—1/12. 
Intermittent: Series—1/5 @ 10,000 R.P.M. 
Shunt—1/6. 

SPEED: No Load Speed: Series—15,000 R.P.M. 
Shunt—2000 to 12,000 R.P.M. 
Full Load Speed: 5000 to 10,000 R.P.M. 
Shunt: 1000 to 10,000 R.P.M. 

VOLTAGES: Series—6 to 230V. AC/DC. 
Shunt—6 to 120V. DC. 

BEARINGS: Porous bronze sleeve type. 
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Mail this coupon now for complete specifications 


HOWARD INDUSTRIES, INC., 1735 STATE STREET, RACINE, WISCONSIN 


Please send me complete information on: 


[J MODEL 243 
(] MODEL 29-500 


(] MODEL 700 
CJ MODEL §12 


(J) MODEL 200 
[J MODEL 1100 


[] SEND ME A COMPLETE HOWARD CATALOG 
(-] HAVE A HOWARD REPRESENTATIVE CALL ON ME 


NAME 





TITLE 





COMPANY. 





ADDRESS 





CITY 


LS | SEE 
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TERRIFIC! 


— and how long will the 
flexing member last? 


Good question. The heart of Para-flex is a tire with synthetic tension members bonded 
together in rubber — which provides a flexing body that automatically compensates for 
all combinations of misalignment and end float, and absorbs vibration as well! 

This amazing coupling has now been used in American industry 4 years. Thousands 
are in operation — in steel mills, paper mills, oil fields, mines, quarries, chemical plants, 
everywhere—and in these 4 years, replacements of elements have been negligible. 

Dodge Standard Para-flex takes angular misalignment up to 4°, parallel misalign- 
ment up to 14” and end float up to 5” depending upon the size of the coupling and 
the duration of shaft displacement. 

Dodge Para-flex is available in 3 types—Standard, Flywheel and High Speed 
(shown at right). The Standard type is stocked in capacities up to 3640 hp at 910 rpm. 
Ask your Dodge Distributor, or write us for complete technical bulletin. 


Dodge Manufacturing Corporation, 3300 Union Street, Mishawaka, Indiana 


¢ + 
The Products with the Pluses... 
: itn. 


of Mishawaka, Ind. 


See Para-flex in action at 


DESIGN ENGINEERING SHOW 


Dodge Exhibit—Booth 322 
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The new idea in flexible cushion 
couplings, with a flexing member 
that “swallows up” misalignment. 














No lubrication, no maintenance. 
Replace flexing element without 
moving driver or driven machine. 














Flywheel and High Speed Types. 
For use with motors and internal 
combustion engines turning up to 
5230 rpm. 


DODGE 


Para-flex 


CALL THE TRANSMISSIONEER, 
your local Dodge Distrib- 
utor. Factory trained by 
Dodge he can give you val- 
uable assistance on new 
cost-saving methods. 
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FREE THIS VALUABLE BOOKLET 


You can use Boosters to 
particular advantage in: 


Pressing Stamping 
Shearing Marking 
Punching Crimping 
Welding Blanking 
Riveting Clamping 
Crimping Bending 
Embossing Molding 
Feeding Testing 
Laminating And similar 
Compressing applications 


For prompt personal service, cal/ our 
Engineering Dept. at Porter 6-3400 
Bensenville, Ill. Call ‘‘collect,’’ person 
to person (at our expense). 






Fluid Power! 





BULLETIN 
B-200P 


nt 1999 
ear Core. 


Exactly how do Boosters save space, weight, air, cut costs, 
increase efficiency, reduce maintenance? How do they pro- 
vide smooth hydraulic power (up to 10,000 psi or more) from 
your shop air and maintain pressure without heat generation 
or additional power consumption? Exactly how and where are 
they now being used? The whole absorbing story is told in 
color—along with full information on available models, dimen- 
sional data, pricing, etc.—in this new interesting booklet 
specially prepared for busy, time-short designers, engineers, 
and production men. Write today for your free copy. 
See Our Display, Booth 2221, ASTME Tool Show 


MILLER FLUID POWER 


DIVISION OF FLICK-REEDY CORPORATION 


7NO16 York Road, Bensenville, Illinois 
Circle 275 on Page 19 
AIR AND HYDRAULIC CYLINDERS + ACCUMULATORS 
COUNTERBALANCE CYLINDERS - BOOSTERS 
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..oterling’s variable speed drive 
ever requires lubrication 


Costs Reduced—One of management’s biggest headaches 
has been the development and maintenance of proper lubri- 
cation schedules. As a consequence, lubrication problems 
have long been the cause of variable speed drive failures, 
pulley wear, sticky pulleys, shortened belt life, excessive 
noise, and many other equally costly problems. 

High labor costs, coupled with increased maintenance 
needs, are major management problems. 


Lubrication Eliminated—Now, Sterling has eliminated all 
lubrication maintenance problems. No part of a Sterling 
variable speed drive needs to be lubricated. 

All bearings, sealed and shielded, are factory-lubricated 
and therefore require no lubrication. Shaft surfaces are im- 
pregnated with a special exceptionally tough and wear- 
resistant material which eliminates need for lubrication. The 
non-metallic bushings are also fabricated from a special ma- 
terial that is equally wear-resistant. 


Special Load-Bearing Surfaces—At no time do these sur- 
faces require any attention. Even the keys are fabricated 
from a tough elastic material and will not wear out. 


Shaft surfaces are extremely tough; material provides unusual chemical 
resistance and anti-frictional properties that make an excellent load- 
bearing material operating under extremely low or high temperatures. 
Keys and bushings are fabricated from a material proven to have out- 
standing abrasion resistance; holds up indefinitely under frictional 
conditions, thus eliminating need for lubrication. 





NSTRUMENTS 
INC 
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Fret corrosion, long a problem with metallic load-bearing 
surfaces, is completely eliminated since non-metallic surfaces 
now carry the load. Sticky pulleys, frequently the result of 
improper lubrication, are no longer a problem. 

Sterling’s new “Lube-Free” variable speed drive can be 
installed in any location, no matter how inaccessible, since 
lubrication maintenance is no longer needed. 


Other Benefits—Costs are reduced, money saved, when 
lubrication maintenance is no longer necessary. Belt life is 
lengthened; pulley wear is eliminated. Bearing life may also 
be lengthened by the elimination of worn pulleys—often the 
cause of vibration and bearing wear. 

All other Sterling variable speed advantages are present in 
this new “Lube-Free” drive: wide range of speeds, heavy 
duty cast iron case, finger-tip speed control, etc. 


Information Available— Complete application and product 
information is available by writing Dept. D-1, Sterling 
Electric Motors, Inc., 5401 Telegraph Road, Los Angeles 
22, California—or by contacting the Sterling field engi- 
neer in your area. 


This V & O Notching Press is powered by a new Sterling “Lube-Free”’ 
variable speed drive. It will never need lubrication. Similar units have 
been installec in the food processing industry. T*e elimination of lubri- 
cation is particularly important in the food processing industry where 
variable speed drives have such wide application, and where oil and 
grease create sanitation problems. 


Sterling Electric Motors, Inc. 


5401 TELEGRAPH ROAD, LOS ANGELES 22, CALIFORNIA, 
A Subsidiary of HATHAWAY INSTRUMENTS, INC. 
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Designed To Perform Best 
In YOUR Clutch Application... 


CURTISS i) WRIGHT 


CLUTCHES 


Because the Marquette Division of Curtiss-Wright has a line 

of clutches for widely diversified uses—and a skilled staff 

of application engineers—you can be certain that you'll 
have the best clutch for your specific job. 





Only Curtiss-Wright Clutches combine 


ALL these advantages in every size and type: 


Instantaneous, positive gripping action that 
eliminates slippage, wear and lost time in 
cycling operations .. . 

High speed operation with negligible 
centrifugal throw-out action... 

Requires only occasional lubrication and 
can be located in inaccessible places .. . 


Smalier, lighter and more compact per 
inch-pound of transmitted torque . . . 


Low maintenance and long life at constant 
torque... 


Lower cost than other types of clutches 
with comparable torque rating... . 


Versatile Curtiss-Wright clutches can be 
used to solve many clutching or braking 
problems. All standard types available in 
torque capacities from 8 to 1250 pounds- 
inches. 











Write today for a complete catalog of Curtiss- 
Wright Clutches, or for consultation with a 
Marquette Division application engineer. 





A Curtiss-Wright Application Engineer 
will help you select the best clutch 
for your application: 


OVER-RUNNING—BACKSTOPPING for trans- 
mitting power during low speed cycle; and 
over-running during high speed cycle; for 
use when a reversing motor drives two 
different mechanisms; to maintain one- 
direction shaft rotation. 

INDEXING for accurate intermittent or in- 
dexing motion. 

ON-OFF for selectively driving and dis- 
engaging in the same direction, where the 
driven member coasts. 

ON-OFF INDEXING for selectively driving 
and disengaging in the same direction, 
when driven member must not coast. 
INDUSTRIAL SAFETY-LOCK for bi-direction 
control of rotary motion. 

SPECIAL PURPOSE clutches custom de- 
signed to specification. 





MARQUETTE DIVISION 


CURTISS @) WRIGHT 


CORPORATION 


1145 Galewood Drive, Cleveland 10, Ohio 
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A new concept in air distribution— 
pioneered by Carnes Corporation of 
Verona, Wisc.— made a reality by 
LEXAN polycarbonate resin! 


In Carnes’ design, 6-by-6-inch air dif- 
fusers, like those above, form modular 
units which can be arranged in any 
desired ceiling pattern. Three differ- 
ent module designs provide complete 
flexibility in directing air. 

“LEXAN resin is the only material 
we have approved for our diffusers,” 
says Gordon Sylvester, Chief Product 
Engineer of Carnes. “We tried poly- 
styrenes, polyethylene, nylon and 
others, but they all fell short in one 
way or another.” 

The material for Carnes’ diffusers 





LEXAN® RESIN 
MAKES NEW 
AIR DIFFUSER 
DESIGN 
POSSIBLE 


had to meet this combination of re- 
quirements: @ INJECTION MOLDING for 
low production cost. LEXAN resin, as 
a thermoplastic, gave this advantage. 
@ NO HEAT DISTORTION in 225°F. test 
for handling warm air. In month-long 
tests of parts, LEXAN resin met this 
spec. Actually, the resin’s rated dis- 
tortion point is 270-280°F. under load. 
@ DIMENSIONAL STABILITY in use. 
LEXAN resin was stable. © FLAME 
RETARDANCE to pass ASTM test. LEXAN 
resin passed. @ COLOR STABILITY and 
versatility. Although the modules are 
now a stable white, LEXAN resin offers 
the possibility of a wide range of 
colors. @© HIGH IMPACT RESISTANCE. 
Frank Freese, Product and Merchan- 
dising Manager for Carnes, really 
sells LEXAN resin’s enormous impact 
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Diffusers molded by 
Flambeau Plastics Corp., 


Baraboo, Wisconsin 











strength. He says “In demonstrating 
the strength of the modules, we slam 
them against the wall. It doesn’t dam- 
age them at all. Metal diffusers would 
be bent by this treatment.” 

LEXAN resin has raised the quality 
of many designs to new levels. It’s 
been substantially reduced in price as 
new G-E plant facilities have come 
onstream. Can this tough new thermo- 
plastic help you? Send for design 
literature. Address General Electric 
Company, Chemical Materials Dept., 
Section MD-51, Pittsfield, Mass. 





LEXAN’ 


Polycarbonate Resin 
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(PRODUCTS OF POWDER METALLURGY) 


APPLICATION 
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INSURE SUCCESSFUL PERFORMANCE 


ever GRAMIX 


PART 
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One of the most important factors to consider when pur- 
chasing powder metal parts is that of successful part 
performance; for a part to successfully perform its job, 
all of its physical and metallurgical characteristics must 
be suited to the application. 


GRAMIX Products of Powder Metallurgy are always 
Application Engineered, which means product is spe- 
cially matched to each specific application. From an al- 
most unlimited variety of metal mixtures, one alloy is 
blended that contains the required properties and charac- 
teristics of the finished part; a// aspects of part design 
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and conditions under which it must operate are taken 
into account. Only then is the GRAMIX part produced. 


Eight of these Application Engineered GRAMIX parts 
are shown here. Each precisely suits the requirements of 
its job... each is the best part available for the job. 


When you specify a GRAMIX part, you can always be 
sure that it has been Application Engineered for success- 
ful performance, long life and complete reliability. For 
more information on Application Engineered GRAMIX 
parts, write for Engineering Handbook G-55. 





CORN SEEDER 


GRAMIX was the material spec- 
ified for this corn seeder part 
because the surface finish ob- 
tainable with the alloy used re- 
duced the tendency of material 
to stick to the surface. 


CONNECTING COUPLING 


The connecting coupling em- 
ployed in a small home ironer is 
formed from a special GRAMIX 
hardened steel alloy; it offers 
low wear and shock resistance. 


CONTAINER COVER END CAP 


Great savings were realized 
when retainer caps for certain 
types of electric motors were 
made of GRAMIX. 

This process made it simple and 
economical to mold the multi- 
ple holes to precise tolerances 
without extra operations. 
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HELICOPTER THRUST WASHER 





The outstanding features of the 
GRAMIX alloy specified for 
this thrust washer are a depend- 
able and consistent friction and 
wear pattern as well as a fine 
surface finish. 





TAPE RECORDER SPINDLE 


One of the important requisites in a tape 
recorder is a low noise level. United States 
Graphite Company engineers developed 
a special alloy to meet these requirements 
in the GRAMIX spindle. 


GUIDE BEARING 


Built-in lubrication and low friction 
to reduce heat are important features 
of the GRAMIX alloy chosen for this 
guide bearing. 


LIQUID PUMP END PLATE 


This end plate is typical of 
many parts employed in liquid 
pumps of many types. 








It is made from a wear resistant 
bronze alloy that was developed 
for pump applications, 


FRACTIONAL H.P. MOTOR 


The GRAMIX bearing for this 

Fractional h.p. motor was devel- 

oped from a special low noise 

level alloy. 

Its_self-lubricating properties 

were also an important consid- 

eration in specifying GRAMIX. 


INDUSTRIES 
FEDERATION 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW 7, MICHIGAN 
GRAPHITAR® carson-crapHite © GRAMIX® powoer meraLuRcy © MEXICAN® crapniTe prooucts © USG® Brusnes 
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» ANNOUNCING... 


a A NEW LINE OF 


7 pute 


=) PRECISION 


ie MOTORIZED 
= SPINDLES 














.000025° (twenty-five millionths) vibration amplitude 
.000075" (seventy-five millionths) shaft runout 


1 to 20 horsepower — 900 to 3600 r. p. m. 





Use this heavy duty, motorized unit for a wide variety of 

precision grinding and cutting operations. 

Use it to drive precision machine tool spindles, test ap- 

paratus or research equipment. 

Use it wherever low amplitude of vibration and extra niin Oh de yen 
rigidity mean more profit for you through better, faster usees Gan eee 


tions. May we mail you a 


production. copy? 


This Pope Precision Motorized { 
Spindle is equipped with a Pope 
balancing type wheel holder for 
precision grinding. 


aS ie INS es a 


iRORE 


POPE MACHINERY C + 261 RIVER STREET - HAVERHILL, MASS. 
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For years, WHITEY RESEARCH TOOL CO. has used exceptional 
machining and engineering skill to produce valves in new alloys 
that most manufacturers hesitate to machine. Monel, Hastelloy, 
Inconel and Nickel require tep skill. It is through this manufactur- 


ing skill that quality performance is combined with quality 
appearance to provide precision, leak-tight WHITEY Valves to 
meet your most exacting system requirements. 


WHITEY Valves are available in straight and angle pattern 
styles with Ye” through 2” SWAGELOK Tube Fitting connec- 


COMPLETE TECHNICAL DATA 
ON WHITEY VALVES AVAILABLE ON REQUEST. 


* Dupont Trademark 


WHITEY RESEARCH TOOL CO. 


5525 MARSHALL STREET 
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tions or Ye” through 2” male and female pipe connections. 


Panel mounting; Tefion* cylinder packing; micro-regulating and 
non-regulating stems are standard features on all WHITEY 
Valves. Colored handles, to permit color coding, can be 
specified when ordering. 


Pressure ratings of WHITEY Valves range from 3,000 p.s.i. 
to 5,000 p.s.i. All WHITEY Valves are available with 
SWAGELOK Tube Fitting connections for efficient, leakproof 
installation. 





Madison-Kipp zinc and aluminum die castings 


These five castings assembled in the order that you see 


them are engineered for a radial arm saw. Intricate in 
design, they must match perfectly and that means ex- 
tremely close tolerances. Mass production demands a 
minimum of secondary operations. 

This is just one example of the wide range of cast- 
ings that Madison-Kipp is called upon to engineer 


IZ 


%, 
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and produce—in quantity. All, however, have one thing 
in common—the need of a dependable source with 
years of seasoned experience in producing die castings. 

We have a 24-page book showing some of the die 
casting problems we have solved, and containing in- 
formation on other Madison-Kipp products. A copy 
is yours for the asking. Write for one. 


MADISON-KIPP CORPORATION 


210 Waubesa Street *« Madison 10, Wisconsin, U.S.A. 


Skilled in Die Casting Mechanics ~- Experienced in Lubrication Engineering + Originators of Really High-Speed Air Tools 
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NEW from Square D... 


A SMALLER 10 AMP RELAY- 
WITH INDUSTRIAL FEATURES! 


Terminal or 
Plug-In Wiring 


® RATINGS easily handle solenoid loads. 
AC pilot duty rated 690 VA. Continuous 
rating 10 amperes, 125 volts AC for 
plug-in construction and 277 volts AC 
for terminal connection 


®@ Long Life makes suitable for rugged 
machine tool applications 


@ Molded coil operates cooler and keeps 
out moisture for longer life 

@ No solder joints to break 

e Optional pilot light indicates when 
relay is energized 


®@ Durable nylon dust cover won't break, 
crack or support combustion 








PRESSURE BINDER HEAD SLIP-ON 
CONNECTORS SCREWS CONNECTORS 


Write FOR DETAILS! + Square D Company, 
Dept. SA, 4041 North Richards Street, Milwaukee 12, Wisconsin 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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How 


THE BROAD 
H-R LINE 


can pinpoint 


Jones herringbone 
reducers... 


Ruggedness and 
reliability, known 
throughout industry. 
Widest selection of sizes 


and ratios. Balanced design, 


rugged housing, 
heavy-duty bearings mean 
efficient, trouble-free 
operation, and longer life. 


Jones spiral bevel 
speed reducers ... 


Most-up-to-date 

design. Horizontal 

or vertical outputs. 
New, highly efficient right 
angle drives. Matched sets 
of high-hardness spiral 
bevel gearing, oversize 
bearings, alloy steel 
helical gearing. 


Jones worm helical 
speed reducers... 


Heavy duty service. 
Applicable to a wide 
range of vertical drive 
requirements where 
medium to high speed 
reduction ratios are 
needed. Available in ‘ow 
speed shaft extension up, 
down, and double 


Capacities to 1,672 hp. 


Capacities to 1,050 hp. 
Bulletin J-100. 


extended. Capacities to 
Bulletin J-25. 


175 hp. 
Bulletin J-14. 


your needs, 
save you time 
and give you 


off-the-shelf 
savings. 


Union roller 
chain sprockets... 


Complete range of 

stock and special sprockets 
for all chain applications. 
Precision teeth, tough, 
durable body, proper 

tooth surface a oil 
make for long life and 
economy. Available also 

in Taper-Lock bushings, 
Bulletin RT-60. 


Union ASA standard 
roller chain... 


Over 98G efficient, 
Union ASA standard roller 
chain transmits more 
horsepower in less space 
than many other 
mechanisms. Available in 
outstanding range of 
pitches and widths, ASA 
standard and ASA heavy 
series, and extended pitch. 
Bulletin RT-60. 


Roller chain 
attachments... 


An almost 
unlimited variety 
of unusual drive and 
conveying problems 
can be solved with 
standard or special 
attachments by 
Union Chain. 
Bulletin RT-60. 


YOUR H-R POWER 
TRANSMISSION SPECIALIST 
CAN SHOW YOU HOW... 


to select the ratio, capacity, and design closest to 
your needs . . . directly from H-R standard equip- 
ment... and at “off-the-shelf” savings. 


select the right drive. He can recommend without 
bias, because the H-R line is one of the most com- 
prehensive in industry. Experienced in all phases of 
power transmission, he can be invaluable in helping 
you with your over-all drive problem. Important 
too, he has Hewitt-Robins service and reliability 


behind him! 


Availability? H-R warehouses, sales offices, and 
stock-carrying distributors spread a strategic net- 
work from Coast to Coast. There is a team of H-R 


Another point in your favor: your H-R power trans- 
mission specialist is in the best position to help you 


112 MacuHineE DesIcn 





Jones shaft-mounted 
reducers ... 


Compact design for 
confined areas. High 
hardness gearing for long 
life. Double lip oil seals, 
anti-friction bearings, 
automatic overload 
mechanism, positive 
lubrication. Torque-arm 
for simple belt tensioning 
adjustment. Capacities 

to 40 hp. 

Bulletin J-19. 


Union ASA standard flat 
top roller chain... 


Now available in Delrin, 
(as well as other 
materials) reduces 
breakage and eliminates 
corrosion problems in 
many food, beverage, and 
pharmaceutical conveyor 
applications. Available in 
many combinations of 
chain and materials. 
Bulletin RT-60. 


power transmission specialists in your territory. ‘lo put 
them to work for you, just give your nearest Hewitt- 


Jones in-line 
helical reducers .. . 


Standardized 
components, both in-line 
and right angle reducers 
to meet any drive 
requirement. 
Easy-to-change ratios. 
One-piece, cast housing, 
positive gear and shaft 
alignment, reliable 
oil-sealing. Capacities 

to 147 hp. 

Bulletin J-18. 


Union HB steel 
drive chain... 


At home in heavy duty 
service, such as cement 
mixers, cranes, shovels. 
Offset side-bar adds to 
flexibility. Hardened 
bearing for rugged wear. 
Pitches from 1.6" to 6.0". 
Average ultimate tensile 
as high as 420,000 psi! 
Bulletin A-4. 


Robins Sales Office a call. 


HEWITT-ROBINS 


e HOSE 
POWER TRANSMISSION e VIBRATING EQUIPMENT 
ENGINEERING SERVICES 


eee eee eeeeeeeesees 
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CONVEYOR MACHINERY AND BELTING 


Jones gearmotors . . . 


Horizontal or 
vertical, flange or 
foot-mounted. Two 
basic types: All-motor 
... has motor 
mounting bracket for 
foot-mounted motor. 
Integral... 
incorporates 
flange-type motor 
bolted directly to 


gearhead housing. 


Bulletin J-17. 


Union HB steel 
roller chain... 


Low ultimate cost 
in all types of 
elevating and 
conveying duty. 
Hardened ea steel 


bushings, uniform 


wearing surfaces, true 


pitch accuracy, tight 
fit of pins anc 


bushings. Bulletin A-4. 


Jones power transmission 
components . . . 


Pillow blocks for 
heavy-duty service. 
Timken tapered roller 
bearings, two-piece, cast 
iron housing, shaft sizes 
from | 15/16" to 9". 
Flexible couplings, gear 
tooth, fabric disc . . . 
V-belt drives . . . cut 
tooth gears . . . cast iron 
pulleys. Bulletins J-10A, 
J-16, J-23. 


Union apron 
conveyors... 


Many types 
available. 
Union apron 
conveyors for 
bulk or 
packaged 
materials. 


Bulletin A-4. 


HEWITT-ROBINS 
DEPT. 5-61, 


Gentlemen: 
Please send me the following bulletins: 


N-10A  J-lL 3-14 5-16 
)-22 4-23 
Signed 


Company. 


Address 
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Jones complete 
drive units... 


Safe, efficient special 
drives, feeder tables, car 
pullers, door, boom, and 
skip hoists. Feature 
rugged reliability of Jones 
speed reducers. Standard 
lines available or 
modifications of existing 
equipment at 
considerable savings. 


Bulletins J-11, J-22. 


Union “Made-to-order” 
chain... 


Meet unusual 
requirements. Union 
Chain Division of 
Hewitt-Robins, unlike 
many manufacturers, 
is able to design and 
produce special chains 
to meet special needs. 


Bulletin A-4. 


eneeme WRITE FOR TECHNICAL BULLETINS eumume 


STAMFORD, CONNECTICUT 
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5-25 3-100 RT-60 A-4 


Title. 
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ANSWERS to specific fastening problems 
...Dy SIMMONS 


Economy, design flexibility, quick 
and easy installation, strength, and 
smooth, dependable action are ad- 
vantages of these Simmons Fas- 
teners, made for a variety of special 
applications. Whatever your fasten- 
ing problem, engineering aid is 
available from Simmons. 


HOOK-LOCK-Springless, posi- 
tive-locking latch which lies flat against 
mounting surface, open or closed. Pro- 
vides high closing pressure and load- 
carrying capacity. For nfilitary as well as 
commercial container applications. 


SPRING-LOCK-Periect, 
proved blind rivet for removable covers 
and panels on electric and electronic 
equipment, sheet-metal automobile parts, 
appliances. 

Plastic Spring-Lock 
Shelf Supports with 
“heart of steel” help re- 
frigerator makers cut 
costs, speed production, 
simplify servicing. 


LINK-LOCK- Ideal latching de- 
vice where heavy locking pressure is nec- 
essary. Available in heavy, medium, light 
duty, for use in military and commercial 
containers and demountable construction, 


DUAL-LOCK-Impact and vibra- 
tion-proof high-load butt-joint fastener 
that will not accidentally unlock or 
loosen. Recess in panels or surface 
mount. Withstands 7000-lb. tension. 


) am veh 


MS 


finn @ 


QUICK-LOCK-For assembling 
removable panels and access doors. 
Locked by a 90° turn. Various sizes and 
types, for weather-tight electrical units, 
cowlings, access panels. 


SEND TODAY for your copy of the Simmons catalog, 


with specifications, applications, installation instructions for all 
Simmons Fasteners. Samples are available. For special assistance, 


describe your requirements. 


New Ideas! New Products! Booth 957 . 


LINK-LOCK 


HINGE-LOCK 


HINGE-LOCK-A rugged pres- 
sure hinge which provides a strong seal 
along the hinge line of gasketed equip- 
ment containers and transit cases. 


Matched hardware with LINK-LOCK. 


ROTO-LOCK- Versatile fastener 
for butt or right-angle joints in portable 
shelters, partitions, knock-down shipping 
boxes, etc. Solidly built, springless. 


CLAMP-LOCK- A simple and 
strong, positive-locking clamp for fast as- 
sembly (and disassembly) of permanent 
or temporary rooms and buildings of 
flanged-panel construction. 

DESIGN ENGINEERING SHOW 


Sli Mi MONS FASTENER CORPORATION 


1756 North Broadway, Albany 1, New York 
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there are always 


good reasons for 
designing 1t in 


polypropylene 


ee eT ad 


This polypropylene trap catches all foreign items and pre 
vents gurgling in RCA Whirlpool’s 1960 Automati¢c.Washer 
AviSun Polypropylene’s excellent molding characteristics 
make ‘possible the intr cate cost-saving design oh am dal) 
molded-in baffle and air vent. Custom-molded by 


Precision Plastics, Columbia City, Ind 
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in RCA Whirlpool washers 


at’s heat and 
chemical resistance 


RCA Whirlpool engineers selected 
AviSun Polypropylene #1014 over all 
other materials for this hard-working 
automatic washer part. It withstands 
highest water temperatures—resists all 
common detergents and bleaches—shrugs 
off tough battering by coins and other 
items left in clothes. And, it’s more 
economical to manufacture and install. 
Polypropylene makes better products at lower 
cost. No other material has this combination 
of properties: 

1. Heat Resistance 

2. Chemical Resistance 

3. Toughness 

4, Economy 
AviSun polypropylene is being used in 
new applications every day—from Pul- 
spirators to TV backs. New production 
facilities, now under construction, will 
soon be ready to meet the growing de- 
mand for this versatile new material. 


Send for Booklet AP-601, giving complete 
information on AviSun polypropylene. 
. 


AVISUN CORPORATION Se 


Dept. 431 
1948 Chestnut St. AVISUN 


Philadelphia 7, Pa. 


*a trademark of AviSun Corp. 





1 T0 5 TON CAPACITIES 
3 BASIC SERIES 


Each powered by the 
toughest engine 
in its class 


Wherever you have an air condi- 
tioning or refrigeration problem for 
equipment on the move, or installa- 
tions in remote regions where elec- 
tricity is not a practical source of 
power, solve your problem with one 
of these gasoline or natural gas- 
powered Onan Engine-Compressors: 


AJ-MC Series—5,000 to 15,000 
B.T.U./1 hr. capacities. 

LK-MC Series—10,000 to 30,000. 

CCK-MC Series — 15,000 to 60,000. 


Built as compact, light-weight units, 
engines and compressors are direct- 
coupled and permanently aligned 
for continuous, trouble-free service. 


The AJ-MC series uses the Ad en- 
ine rated —4.3 BHP at 2600 RPM. 
he LK-MC series uses the LK en- 
ine rated —6.8 BHP at 2400 RPM. 

e CCK-MC series uses the CCK 

engine rated—12.5 BHP at 2400 
RPM. These are low-fuel consump- 
tion engines that have distinguished 
themselves around the world in 
Onan Electric Power Plants. En- 
gines are superior for driving com- 
pressors and electric plants because 
they are specifically designed for 
sustained operation in the 1800 to 
2600 RPM range. Each the tough- 
est engine in its class because of 
Onan features such as big, brawny 
bearing surfaces . . . exhaust valves 
and seat inserts of Stellite, one of 
the toughest alloys known, for up 
to 3 times the valve life . . . short, 
extra heavy-duty crankshafts. 


CHECK THESE TYPICAL 
PERFORMANCE CHARACTERISTICS 
OF MODEL CCK-10MC 





R-22 


HR.X1000 (CORRECTED) 


BTU 


1 


10° 15° 20° 25 30° 35 
SATURATED EVAPORATOR TEMP.—°F. 
NOTE: PERFORMANCE ON CCK-1I1MC SERIES 
MULTIPLY ABOVE FIGURES BY 1.10. 











CALL BOB WESTRUM. He’s 
an expert in solving En- 
gine-Compressor problems 
for Original Equipment 
Manufacturers. Minne- 
apolis, FEderal 2-1155. 
Or write. 


Cool em anywhere 


with Onans Unitized 
Engine-Compressor 


Direct coupled. Permanently aligned. 
Here’s the dependable self-powered compressor 
for air cooling or refrigeration equipment. 
Powered by rugged, Onan-built engines. 


PROTECT THAT PAYLOAD. Perishables on the move need dependable refrigeration. That’s 
why you'll see Onan equipment on numerous “reefer” rigs across the nation. Got a 
mobile cooling, freezing or air conditioning problem? Let Onan help. 


MADE FOR EACH OTHER. Onan gives you true CRAMPED FOR SPACE? Compact Model CCK- 
integrated design—both engine and com- MC (2-cylinder air cooled engine, 2-cylin- 
pressor—all in compact, smooth-running der compressor) nestles in box up front. 
unit. Eliminates belts and couplings. More payload —less installation costs. 


eo LE 


Onan Division, 


Studebaker-Packard Corp. 
2723 University Ave., S.E., 
Minneapolis 14, Minn. 
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Mueller Brass Co. of Port Huron is much more diversified 
than the name “Brass” implies . . . a lot more. In fact, 
because of its many and varied facilities . . . its men, 
methods and metals... Mueller is in the unique position of 
being able to offer true single source service. 


MUELLER HAS THE MEN... experienced engineers with 
the ability to work out, creatively, tough design problems, 
and improve a part or components for production by the 
most economical method. You get sound engineering plus 
44 years of practical metalworking production experience 
when you ‘‘Let Mueller Make It’’. 


MUELLER HAS THE METHODS... when you “‘Let Muelier 
Make It’’, you are utilizing one single source that is able to 
produce parts any one of these ways: as forgings, impact 
extrusions, sintered metal parts, screw machine products, 
formed tube or as castings. 


MUELLER HAS THE METALS... and the materials .. . to 
produce precision parts in aluminum, brass, bronze, 
copper, iron and steel in hundreds of different alloys to 
meet each exact requirement. 


In addition, Mueller Brass Co. has complete and modern 
facilities for performing all types of finishing and sub- 
assembly operations. Another plus value is nation-wide 
sales engineering service. 


So, in the final analysis, no matter where you fit in the 
American industrial picture, whether you’re making mis- 
siles or mowers .. . and no matter where you’re located, 
it will pay you to LET MUELLER MAKE IT! 


yr 2 | 
RA MUELLER BRASS CO. Port HURON 20, MICHIGAN 


See Us At Booth 701—Design Engineering Show—Cobo Hall, Detroit, May 22-25 
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YOU CAN ADD THIS ENGINEERING TEAM 
TO YOUR STAFF WHEN YOU 


LET MUELLER MAKE IT! 


When you work with the Mueller organization, a qualified team of trained, experienced and imaginative 
engineers automatically become part of your staff and go to work for you. This engineering team, which 
includes specialists in all categories of design work and production procedures, carefully considers all 
aspects of your particular part or assembly and its function. In conjunction with members of your engi- 
neering department, Mueller engineers can help design or re-design your part for improved perform- 
ance, eliminate, where possible, unnecessary parts through re-design by making two or three part 
assemblies as a single piece, and recommend the best method of production. Mueller people also 
consider ways of speeding your finishing and assembly operations. Production economies consistent 
with product quality are always a prime consideration. 

This TOTAL CONCEPT engineering service, which costs no more, is available to you when you.. 
LET MUELLER MAKE IT! 


ae MU ELLER BRASS CO. PORT HURON 20, MICHIGAN 


See Us At Booth 701—Design Engineering Show—Cobo Hall, Detroit, May 22-25 
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the new 


MICRO-MASTER® 
35mm Camera-Projector 
by Kae 


FIRST with fluorescent lighting. Eliminates 
hot, troublesome reflector floods, gives better 
light. 

FIRST with curved-field lens. Assures last 
bit of resolution out of image for highest 
quality blowbacks. 

FIRST with vacuum subject-holder. Holds 
copy perfectly flat from edge to edge, assures 
sharper negatives every time. 

FIRST with motor-driven projector. Film 
moves backward or forward for projection 
at the touch of a button. 

FIRST with backlighting. Increases contrast, 
simplifies reproduction of soiled or two-sided 
originals. 

FIRST with 5-second conversion. From cam- 
era to projector in 5 seconds—simple opera- 
tion assures maximum versatility and output. 


A host of technical firsts and finests duction, the new MICRO-MASTER the more you'll want it. To get the full 
make this the most efficient 35mm unit 35mm Camera-Projector enables great- story, see your local K&E dealer, or fill 
yet perfected. Specifically tailored for er accuracy than any other 35mm unit. out and mail the coupon below: 
engineering miniaturization and repro- The more you learn about this new unit, 


KEUFFEL & ESSER CO., Dept. MD-5, Hoboken, N. J. 


| Gentlemen: 
| Please send me complete descriptive literature on the new MICRO-MASTER® 
35mm Camera-Projector by K&E. 


| Name & Title: 
| Company & Address: 





KEUFFEL & ESSER CoO. 
NEW YORK + HOBOKEN, N. J. + PHILADELPHIA + DETROIT 
CHICAGO + MILWAUKEE « ST. LOUIS + DALLAS + DENVER 
SAN FRANCISCO + LOS ANGELES + SEATTLE » MONTREAL = L 








May 11, 1961 Circle 289 on Page 19 





Most versatile 
transmission 
ever developed! 


PATENTED 


With these standard accessory features 


SPRING REACTION ARM 


Incorporates a series of leaf 
springs which provide pro- 
gressive overload capacity, 
reduce shock loading, and 
prevent internal damage to 
the unit. 


TORQUE RELEASE ASSEMBLY TYPE “A” 


A mechanical attachment— 
integral with reaction arm— 


which provides complete dis- 


engagement when a pre- 
selected torque is exceeded. 


FRICTION REACTION ARM 


A spring-loaded friction clutch 
combined with the reaction 
arm assembly. Designed to 
slip at a preselected torsional 
overload. Restores normal 
operation automatically when 
overload ceases. 


TORQUE 

RELEASE 
ASSEMBLY 

TYPE ““B”’ 

A mechanical at- 
tachment—sep- 
arately mount- 
ed—which pro- 
vides complete 
disengagement 
when a prese- 


lected torque is 
exceeded. 


MANUAL FRICTION CLUTCH 


Permits manual engagement 
and disengagement of the 
unit. Provision is made for 
adjusting the clutching pres- 
sure as well as compensating 
for wear. 


Mechanical modification of 
the electromagnetic clutch 
assembly to provide auto- 
matic een when a 
preselected load is exceeded. 


eae 


Engineered Equipment for Aircraft and Industry 
AIRBORNE ACCESSORIES CORPORATION 


HILLSIDE 5, NEW JERSEY - 


Offices in Los Angeles and Dallas 
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ELECTROMAGNETIC CLUTCH 


This modification of the 
manual friction clutch pro- 
vides remote control of the 
unit by means of solenoid 
actuation. 


DIRECT MESH ATTACHMENT 


Permits 2-speed operation 

through a manually operated 
= mounted on reaction 
ub. 


For complete infor- 
mation, write for 
Catalog IR-61 or contact 
our nearest office 
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RCA uses 252 CLARE 
Printed Circuit Relays 
in the 501 electronic 
data processing 
system 


RCA’s 501 incorporates many advanced features which 
significantly increase reliability as well as economy. It takes 
up less space, weighs less and operates on less 

electrical power than previous models. 


252 relays (each consisting of 12 Clareed 
sealed contact reed switches—3,024 switches in 
all) make up this ‘‘matrix relay,’’ used in the 
model 547-6 switching unit of the RCA 501. 


CLAREED Sealed Contact Relays provide fast, sure switching 


Contributing to the efficiency, speed and 
compact structure of the RCA 501 are 
252 CLAREED sealed contact reed relays. 
Mounted on printed circuit boards, these 
relays, their contacts hermetically sealed in 
contaminant-free inert gas, assure millions 
of perfect operations...hundreds of mil- 
lions when operated at up to 14 rated load. 

CLAREED relays are ideal components for 
transistor-drive applications such as the 
RCA 501. Their low inductance, and the low 





CLAREED switch capsule consists of a pair of 
magnetically operated contacts, hermetically 
sealed in an atmosphere of inert gas. 
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inductance change in the operating coil at 
each operation, limit the transients 
produced. 

These relays may be mounted to meet the 
requirements of almost any application or 
environment. Consult your nearby CLARE 
sales engineer...or write: C. P. Clare & Co., 
3101 Pratt Bivd., Chicago 45, Illinois. In 
Canada: C. P. Clare Canada Ltd., 840 Cale- 
donia Road, Toronto 19, Ontario. Cable 
Address: CLARELAY. Ask for Bulletin CPC-10. 


C.P.CLARE &CoO. 


Relays and Related 
Contro/ Components 





FRAME 26 


YOU CAN SEE THE EXTRA 


DEPENDABILITY 
BUILT INTO ReM FRACTIONALS! 


FRAME 30 


FRAME 330 FRAME 420 


new broad line offers ratings from 1/100 through 1/3 hp! 


R&M’s Special Application AC Motors feature extra 
dependability for your customers and offer wide design 
flexibility to you! Silent operation, compact size and 
minimum maintenance make these FHP motors ideal 
for powering office appliances, fans and blowers, small 
motor driven tools and countless other products. You 
can select from four frame sizes, 3” through 434” dia.; 
sixteen ratings from 1/100 through % HP; two, four 
and six pole speeds; three mounting arrangements; and 
four electrical types—capacitor start induction run, split 
phase, permanent split capacitor or polyphase. 

For long-life operation, Mylar is used to line the 
burr-free slot cells. Mylar has 8 times the dielectric 


strength of conventional insulation and stubbornly re- 
sists tearing and aging, to provide virtually permanent 
protection. Venturi baffles in each end head direct fan- 
driven air over and around coil ends in a “washing” 
action that quickly carries off heat, keeping the motor 
well within its rated temperature rise. The absence of 
centrifugal mechanisms and brushes further minimizes 
maintenance problems. 

R&M Special Application Motors are available in 
standard off-the-shelf designs. Should you require a spe- 
cial custom motor, R&M will recommend the optimum 
design, at no obligation. Write today for new R&M bul- 
letin 445-MD 


ROBBINS & MYERS, INC., Springfield, Ohio 


Fractional and Integral HP Electric Motors * Electric Hoists and Overhead Traveling Cranes * Moynog|ndustrial Pumps 
Propellair, Industrial Fans * R&M-Hunter Fans and Electric Heat * Trade-Wind Range Hoods and Ventilators 


Subsidiary companies at: Memphis, Tenn., Pico Rivera, Calif., Brantford, Ontario. 
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1 special heat resist- 
ant varnish permanently 
insulates field. 


2 Mylar” insulation 

_ locked in burr-free slots. 
3 high velocity air flow 
cools motor windings. 

4 fightweight, die-cast 
aluminum end heads. 

9 Choice of sleeve or 
ball bearings. 


*DuPont registered trademark. 


round body 
with resilient rings 


= 
df 


round body oe: 
without resilient rings 


mounting styles 


| fa 


rigid base mounting 





/ fi 


a 


| resilient base mounting 
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Cambridge Cambriloy-A 


4 
Metal-Mesh Belt 


ia taal ae SB eee 


ee 


SWALLOWS FIRE TO KEEP 


YOUR PRODUCTION HIGHER 


2100° F. sintering temperatures are no place for weakling 
belts. That’s why so many sintering installations 
select Cambridge Belts made of Cambriloy-A alloy. 
They are specifically designed for high strength in high 
temperatures and resistance to murderous furnace 
oxidation atmospheres . . . built to give continuous 
month after month service and peak production with 
little or no maintenance. 


There is a complete line of Cambridge Belts in special and 
standard metals and alloys to meet your specific 
requirements—custom built in any one of nine basic 
weaves to insure the most efficient processing. 


Experienced Cambridge Field Engineers—experts in 
their field—are available to discuss your needs and 
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help you select the belt best suited to your operations. 
Or, they can offer you sound advice on the installation, 
operation and maintenance of your 

Cambridge Belts. Talk to your 

Cambridge man soon. He’s listed in 

the Yellow Pages under “Belting, 

Mechanical”. Or, write for free 

130-page reference manual. 


The Cambridge 
Wire Cloth Co. 


Department N @ Cambridge 5, Md. 
Manufacturers of Metal-Mesh Conveyor Belts, Flat Wire Conveyor Balts, 
Wire Cloth, Wire Cloth Fabrications, Gripper (®) Metal-Mesh Slings 
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fit 


Just a twist of a pen knife when your shims are made of LAMINUM® 
and you have a perfect fit—right on the assembly line. No 
machining. No grinding. No counting. No stacking. No miking. 
No costly stand-by equipment. 


LAMINUM is the registered trade name for laminated shim stock 
that looks and acts like solid metal. Plastic or metallic bonded, 
the laminations p-e-e-l off easily to give you a perfect fit—right 
to a thousandth—right on the job. 


Custom-made to your own blueprint specifications—in any 
quantity—shims of LAMINUM are produced exactly for your job. 
In brass ... mild steel .. . stainless... aluminum .. . lamina- 
tions of .002” or .003”. You name it! You specify it! You have it! 


Find out how LAMINUM can save you time and money on your 
assemblies. Just write for revised SHIM DESIGN FOLDER No. 4 
for complete, up-to-the-minute engineering data. 


® THE LAMINATED SHIM COMPANY, INC. 
West Coast Sales and Service - 600 Sixteenth St., Oakland, Calif. 
Home Office and Plant - 1205 Union St., Glenbrook, Conn. 
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SOLVED: 


by Sandusky 
Centrifugal Casting 


Eastwood-Nealley’s chief engineer points out great size of grooved cylinder 


Who else could cast this 22-ton cylinder 
for the world’s biggest wire cloth loom? 


To weave Fourdrinier wires up to 352” wide for the 
world’s newest and largest paper machines, Eastwood- 
Nealley Corp., Belleville, New Jersey, required a cyl- 
inder over 30 feet long. 

Sandusky supplied this 44.685 Ib. roll, centrifugally 
cast of SAE-1030 steel and rough machined to 363” in 
length, 40%” on the O.D., to be used as the backbeam 
on Eastwood’s new wire cloth loom, Since the cylinder 
had to be machined with 176 extremely smooth 2” x 2” 
stirs (grooves) in which wire is wound, it had to be 
of flawless quality. Otherwise any voids or inclusions 
exposed by machining would nick the delicate bronze 
strands and cause the expensive wire cloth to fail. 

Eastwood-Nealley’s chief engineer, Clemson A. 


wn \ ® 


@))) 
SANDUSKY 


Bower, asserts: “We chose a Sandusky Centrifugal 
Casting because only Sandusky could make such a 
gigantic cylinder without welding. We were confident 
that our special machining operation would be accom- 
plished without costly re-makes, for in the 12 years we 
have been using them, we never found a single flaw 
in a Sandusky Centrifugal Casting!” 

When cylinders or piping are needed in your design, 
keep Sandusky Centrifugal Castings in mind. We can 
supply cylindrical products from 7” to 54” O.D. and 
up to 33 feet long—made from a variety of alloys in- 
cluding stainless, carbon and low-alloy steels as well 
as copper- and nickel-base alloys. Send for free book- 
let, “Your Solution to Cylindrical Problems.” 


CENTRIFUGAL CASTINGS 


FOUNDRY & MACHINE CO. 


SANDUSKY, OHIO Stainless, Carbon, Low-Alloy Steels—Full Range Copper-Base, Nickel-Base Alloys 
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BULLETIN 712 

Size 1 combination 

starter with fused dis- 
connect switch 


BULLETIN 715 
Size 1 across-the-line, 
multi-speed starter with 

overload relays 


* BULLETIN 713 
Size 1 combination 
starter with circuit 

breaker 


y BULLETIN 717 
Size 2 multi-speed 
starter with circuit 

breaker 


* BULLETIN 706 

Size 2 across-the-line Size 1 reversing starter 

reversing starter with with fused disconnect 
overload relays switch 


BULLETIN 705 


BULLETIN 702 


Size 3 three-pole, a-c 
solenoid contactor 


Pygmies in Size 


Giants in Performance— 


the NEW Allen-Bradley 
Across-the-Line Starters! 


This new line of across-the-line motor starters is the result of over 
30 years of experience and leadership in the motor control field. 

While retaining the simple solenoid principle—with only ONE 
moving part—these starters are completely new in every way. 
They are amazingly small in size—yet test after test has proved ~ 
they will not only outperform but also outlast any starter now on 
the market. They are good for many millions of trouble free opera- 
tions. All have scores of design refinements that make them easier 
to install and maintain. All are available in the smart new enclo- 
sures designed by Brooks Stevens. They make a beautiful addi- 
tion to any machine or control installation. 

You'll want to get the complete story about these truly revolu- 
tionary new across-the-line starters. Write for new Publication 6100. 





BULLETIN 709 


This popular across-the-line solenoid 
starter shows the new Size 2 con- 
struction. Note the white interior and 
generous wiring space. Bulletin 709 
starters are available, in the new 
construction, in seven sizes—Sizes 00 
to 5, with a maximum rating of 100 
hp, 220 v; 200 hp, 440-550 v. 


ALLEN-BRADLEY 


roof NEMA 


QUALITY 
NV IOVKe) = 
CONTROL 


Allen-Bradley Co., 1316 S. Second St., MilwauRee 4, Wis. 
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4 Features of the | 
‘ NEW Allen-Bradley | 


starter line 
that are of 


_- value to you! 


Every detail of the new Allen-Bradley motor starters has been 
designed to help make this the best line of motor control on 
the market. Remarkably small in size, each starter is a giant in 
performance. Being light in weight, these starters are easy to 
handle and a cinch to install. The generous wiring space, full 
front wiring, white interiors, and convenient knockouts make 
installation easy. The enclosure cover is firmly held with a 
quarter-turn fastener. All installation, inspection, and mainte- 
nance operations can be handled from the front — as shown in the 
illustrations below — without the use of special tools. 


QUICK, EASY CONTACT INSPECTION 

When the arc hood front cover is removed 
by loosening two captive screws, con- 
tacts are plainly visible from the front. 


COIL EASILY CHANGED—When the coil 
cover is removed, coil and magnet yoke 
can be lifted out from the front. They are 
impossible to replace incorrectly. 


ALLEN-BRAD 


Member of NEMA 


wl 


CONTACT POSITION INDICATED—Two 
slots in the coil cover show the position 
of the movable contact support—tell 
whether contacts are ‘‘closed"’ or “open.” 


AUXILIARY CONTACTS EASILY ADDED 
to the front of the starter. Two extra auxil- 
iaries can be added to Sizes 0, 1, and 2 
starters, and four, to Sizes 3, 4, and 5. 


LEY 







New Bulletin 709 Size 3 across- 
the-line motor starter. Note the 
generous space for wiring, acces- 
sible terminals, and white interior. 


CONTACTS EASILY REPLACED Depress 
the spring slightly, and the movable con- 
tacts can be lifted out of the molded sup- 
port and the new contacts slipped in. 


aa 


A THIRD OVERLOAD RELAY CAN BE 
EASILY ADDED in the field, from the 
front of the starter. And the only tool 
needed is a common screwdriver. 





QUALITY 
MOTOR 
CONTROL 
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Said J. Stefan and L. Boltzmann: “The tota/ radiation from a black body is proportional 
to the fourth power of the absolute temperature of the black body.” 
Radiation is usually associated with high temperatures. Yet very cold bodies emit a radiation which can be highly 


significant in missile and space applications. The problem faced by infrared scientists, trying to detect variations in radia- 
tion from low temperature atmospheres, can be likened to detecting a one-foot cube of ice from a distance of five miles. 


Lockheed Missiles and Space Division scientists are deeply engaged in studying the problems of infrared emission 
from the earth and its atmosphere, as seen from orbital altitudes. Although the earth resembles a black body at 300° Kelvin, 
the emission from its atmosphere, under some circumstances, is much colder. To make measurements under these cir- 
cumstances, Lockheed has evolved radiometric equipment with one of the most sensitive detection systems yet conceived. 

Scientists and engineers must also take careful measurements of a potential employer. Lockheed Missiles and Space 
Division in Sunnyvale and Palo Alto, California, on the beautiful San Francisco Peninsula, invites this close scrutiny. As 
Systems Manager for the DISCOVERER and MIDAS satellites and the POLARIS FBM, Lockheed preeminence in Missiles and 
Space creates positions in many disciplines for outstanding engineers and scientists. 

Why not investiyate future possibilities at Lockheed? Write Research and Development Staff, Dept. M-13F, 962 West 
El Camino Real, Sunnyvale, Calif. U.S. citizenship or existing Department of Defense industrial security clearance required. 
All qualified applicants will receive consideration for employment without regard to race, creed, color or national origin. 


Lockheed /mssies AND SPACE DIVISION 


Systems Manager for the Navy POLARIS FBM and the Air Force AGENA Satellite in the DISCOVERER and MIDAS Programs 


SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA® CAPE CANAVERAL, FLORIDA®* HAWAII 
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if you use TORQUE MOTORS 


... the name is Smesless 


The torque motor, unlike any other electric ino- 
tor, is a special from the word go. That situation 
alone makes Peerless one of the best sources for 
torque motors in ratings from 2 oz. in. to 200 Ib. ft. 


Torque motors deliver maximum rated torque 
without damage to the windings when stalled across 
the line at fuil voltage for predetermined periods. 
Peerless also builds torque motors which provide 
a nearly constant torque while operating at less 
than synchronous speeds, 


All standard frame sizes; all types of mountings; 
high torques; special paint and varnish treatments; 


Comparative Speed-Torque Curvss of NEMA 
Design B Motor and Typical Torque Motor 


DESIGN B MOTOR 


TORQUE MOTOR 
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% OF LOCKED TORQUE 


The speed-torque curve varies from that of a conven- 
tional motor. The torque motor curve is almost linear. 
Maximum torque occurs at the stalled position. For this 
reason, torque motors are used most often where a 
holding or resisting force is required. 


and Class A, B and H insulation are available from 
Peerless. Torque motors require unusually close 
cooperation between the motor supplier and the cus- 
tomer’s engineers. This cooperation is a Peerless 
specialty. We will work with you to produce the 
one torque motor that powers your product best. 


Weather-Tight Special Flange 


Explosion-Proof Torque Motor with Brake 


Special Flange Reversing Hoist 
Motor Single Phase 


NEW TORQUE BULLETIN.This 
bulletin outlines basic facts about 
Peerless torque motors and shows 
applications. It is available FREE. 
Write for it today. 


Peerless Electric Division, H.K. Porter Company, Inc., Warren, Ohio 


PEERLESS ELECTRIC DIVISION PORTER H.K. PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electrical equipment, electrical wire and cable, wiring 
systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and pipe fittings, roll formings and stampings, wire rope and strand. 
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When eylindrical parts are vital 
it pays to specify 
Shenango Centrifugal Castings 


The stern tube bushing for a fast new Naval vessel illustrated here is one good 
example of the critical engine parts which are centrifugally cast in Shenango’s 
big foundry and precisely finished in its extensive machine shops. Ferrous or 
non-ferrous sleeves, bearings, rings or rolls are cleaner, denser and more uni- 
form when they are cast by spinning and they enjoy longer life. And because of 
Shenango’s large capacity and experienced staff your biggest and most complex 
orders will be handled quickly and exactly to specification. Write for literature. 


CENTRIFUGAL CASTING DIVISION ingot molds and stools centrifugal castings 


tne Shenango 


FURNACE COMPANY lake transportation 


DOVER, OHIO 
Copper, Tin, Lead, Zinc Bronzes + Aluminum and Manganese Bronzes « Monel Metal + Ni-Resist +> Meehanite Metal « Ductile Iron 
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proves it... 


PQA makes it certain that an Allen Flat Head Cap Screw has 
contact throughout the angle of the head with the mating 
countersunk hole. This assures the strongest possible fastening. 
In this photo, made with polarized light, you can see the stress 
points throughout the chamfer. 


this Allen 

Flat Head 

Cap Screw has 
complete 
all-around 


hy ead CO n tact ~ Industry standards allow a tolerance of +2° in the head angle. 
~ Allen Flat Heads manufactured to this tolerance have greater 
: bearing at the top of the head—shown by the stress patterns in 

this polarized light photograph. 


‘PRODUCT QUALITY ASSURANCE 


ALLEN 


MANUFACTURING COMPANY 
HARTFORD 1, CONNECTICUT, U.S.A. 


Plant at Bloomfield, Connecticut 
Warehouses in Chicago, Cleveland and Los Angeles 


Gansine ALLEN products are available onl Industry also allows a tolerance of —2° in the head angle. But 

re available only ag ; Seige 
through your ALLEN Distributor. He maintains Allen does not utilize this negative tolerance. The reason—it is 
complete stocks close by to help cut your entirely possible to have head seating efficiency reduced because 
gue tecien tak ide semen erties Wo “rye of excessive interference in the head-shank area. The photo 
knows ALLEN products. And he makes ALLEN D shows high bearing stress in this area—with risk of breaking 


Engineering Service available to you any time. prematurely. 
Call him! 
PRODUCT QUALITY ASSURANCE is the symbol of unquestioned 


quality at ALLEN. It stands for constant quality control every step of 
the way—your guarantee of quality and reliability. 
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BALL BEARINGS 


One of America’s largest ball bearing manufacturers 
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i t We whirl Federal Ball Bearings at different speeds—and we listen. Seasoned Audio Inspectors and 


sensitive Anderometers police our production lines, on the alert to intercept anything but the quiet. They monitor our radial, angular 
contact and thrust bearings. Also, our self-aligning and shafted types. Single and double row, open and sealed. Result: bearings that 
purr on the job. Never a growl out of them. Just one reason why so much of industry turns on Federal Ball Bearings. Want more 
reasons? Send for our catalog. It describes hundreds of types in all sizes. The Federal Bearings Co., Inc., Poughkeepsie, New York. 
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ws AMPin-cert’ "" GIVESYOU BOTH “2zrs.ssn"” WITH ALL 3 


AMP-LOK’ AMPEEZ FASTIN-FASTON 


e 1, 2, 6 and 8 circuits 
e contacts are self-locking in housing 

low millivolt drop 2-5 Ibs. per contact e fully tested for millivolt drop 
ca 


self-locking friction contacts 7, 14 and 20 circuit 
create positive wiping action insertion/extraction force of 


3, 4, 6, 9 and 12 circuits “Tab-Gap Lok’’ prevents nylon or cycolac housings polarized 
wire ranges #22-#18, #20-#15 contact spread to prevent circuit errors 

and #18-#16 AWG fits wire size range #18-#14 AWG e Wire insulation support for vibration 
nylon housing has “‘snap-in’’ wings amperage rating 20-25 resistance 

for through panel use nylon housing polarized e full wire size #18-#14 AWG 

keying plug prevents mismatching for perfect mating 

caps in side-by-side mounting mounts flush—only .125” projects 


from panel front * Trademark 


This line of AMPin-cert Connectors gives you minimum insertion and withdrawal forces, maximum amperage 
ratings, resistance to vibration, corrosion and environmental factors . . . everything to assure lower assembly 
costs, rugged performance and simplified maintenance. Check these features and see how they fit your design 
plans. Any additional information you may need will be sent on request. 


AMP INCORPORATED 


GENERAL OFFICES: HARRISBURG. PENNSYLVANIA 


AMP products and engineering ist. ilable through subsidiary companies in: Australia e Canadae England « A « Holland « Italy « Japan « Mexico « West Germany 
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Original sculpture created for 3M Co. by Guy Palazzola 


THRIFT 


... Save three ways fabricating with 3M Adhesives! 


When a switch from brazing to adhesive 
bonding saves a timer manufacturer $56.37 
per thousand . . . when adhesives replace 
rivets and cut assembly costs 25% for a 
maker of metal containers... when a new 
structural adhesive cuts pump assembly 
rejections to nearly zero... can you afford 
not to look into the cost revolution being 
worked by modern 3M Adhesives? 

Save time, money, materials! 3M Ad- 
hesives eliminate hole-making, counter- 
sinking, heat-treating. They bond without 
impairing integrity of structural members. 
No nuts, bolts, rivets, staples, welding, 
brazing. Metal thickness, joint size are re- 
duced. One operation bonds and seals. 
Quality bonuses: bond strength exceeding 
materials bonded, smoother contours, im- 
proved fatigue resistance. 
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You can bond any material to itself or 
another, with 3M Adhesives. Item: tool 
manufacturer stopped costly machining of 
motor end plates from solid bronze, by 
adhering powdered iron discs to aluminum 
castings. Results: lower machining costs, 
increased strength and portability. 

Why not? Let 3M Adhesives help you save 
on production! Fora realistic analysis of the 
cost-cutting possibilities inherent in your 
operation, call your nearest 3M Field Engi- 
neeror write: AC&S Division,3M Company, 
Dept. SBR-51, St. Paul 6, Minn. 


“SCOTCH-WELD” is a Reg. T.M. of 3M Co. @3M Co., 1961 


What do you want to bond to what? 
The 3M Squirrel is fabricated of these mate- 
rials and bonded with 3M Adhesives, including 
“SCOTCH-WELD”® Brand Structural Adhesives: 
1. Wood 2. Plastic 3. Aluminum 4. Stainless 
Steel 5. Copper 6. Brass 7. Glass 





er 


ADHESIVES, COATINGS AND SEALERS DIVISION 
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NOW PARKER HAS ELIMINATED A MORE SERIOUS ANNOYANCE 
... LOST TUBE FITTING FERRULES! 


A simple change in the design of Parker “Intru-lok®,’” the 
positive, bite-type Parker fitting for copper, aluminum or plastic 
tubing, has solved an age-old problem. 


Small three- and four-piece tube fittings have long been a pain 
in the neck on applications where it is necessary to remove the nut 
from the fitting. The ferrule(s) fall out and promptly disappear. If 
and when found, they often get put in backwards. Sometimes they 
never get put back at all. Result, in either case: a leaking joint. 


Now Parker has developed a snap-in, captive ferrule for ‘‘Intru- 
lok.”’ You can take it out of the nut, ‘‘on purpose,’’ but you can’t 
drop it out accidentally. 


You get all the leakproof safety of a three-piece fitting with 
positive ‘‘bite.’”” You also get the convenience, the quick, easy 
assembly of a two-piece fitting. The easiest fitting to install has 
been made even easier. Write for new “Intru-lok”’ dimensions and ’ i ieee 
bein thie Three ‘‘detents”’ hold the ‘‘tail’’ of the 
prices today. new ferrule in the nut. Also, the larger 
hole in the nut makes tube bends 
The new nut with captive ferrule is available on all closer to the fitting possible. Note 


“Intru-lok"’ fittings sizes from #2 through #8 (“e" the larger wrench flats on this huskier 
through 4%" 0.D.). Shown below actual size: nut, too. 


Parker FITTINGS AND HOSE 
DIVISION 


ANNIFIN 17325 Euclid Avenue «+ Cleveland 12, Ohio 
CORPORATION 


PNeuMaTiC AND Hyorautic SYSTEM COMPONENTS 


ARKER 


3278-PH 
EUROPEAN DIVISION + PARKER-HANNIFIN N.V. + SCHIPHOL+ THE NETHERLANDS 
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the Bird’s on the wing 








SAGINAW °/»p SCREW HELPS INTEGRATE 
TIME AND DISTANCE FROM 2 TO SO G’s 


Saginaw Ball Bearing Screws are highly efficient 
whether they are driving or being driven. A 
unique example is the way Integrated Dynamics 
Division, Globe Industries, Inc., Albuquerque, 


SEALING SCREW FOR New Mexico, uses a b/b Screw. 











First, the design problem: Develop a time-delay 
switching device which integrates the time 
function with missile’s linear travel. The pur- 
pose is to safely arm the warhead. A strict 
“minimum G—time” system may arm a slow bird 
too soon for adequate protection of our own 
forces . . . and a fast missile may arrive before 
the warhead is fused. 


ELECTRICAL 
CONNECTOR 





Integrated Dynamics developed and builds 
the mechanical distance switch shown in the 
functional drawing to the left. The high-efficiency 
ACCELERATION Saginaw b/b Screw is used to convert linear 
acceleration force into torque. Essentially pro- 
portional to the G-force, the torque of the b/b 
DISTANCE SWITCH DECK Screw is used to drive the flywheel mass. Fly- 
wheel energy, in turn, is used to actuate the 
arming switch through a cam. 


























The time required by the ball nut of the Saginaw 
b/b Screw to travel the length of the screw is 
also almost directly proportional to applied G- 
force. Thus, missile travel in distance is effect- 
ively integrated into a time delay which arms 
the warhead within a + 5% of the desired dis- 
tance on accelerations between 2 and 50 G’s. 





























Courtesy Integrated Dynamics Div., The Saginaw b/b Screw runs dry — without 

Glebe tnductrine, tne. lubricants — in this application. Using the same 
b/b Screw, the switch gives repeatable distance 
accuracy of one percent. The screw is ground 
and electropolished to a surface finish of less 
than 5 microinches. The balls used are only one 
millimeter in diameter. 


WRITE FOR OUR NEW Whatever your actuation problem, chances are 
DATA BOOK OR SEE you can use a Saginaw b/b Screw to do 
the job efficiently. Why not write Saginaw b/b 
Screw and Spline Operation, Saginaw Steering 
Gear Division, General Motors Corporation, 
Saginaw, Michigan. 


*.. $er CAL 
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WITH 2,000 STANDARD UNITS AVAILABLE 
PUROLATOR HAS THE RIGHT FILTER 
FOR EVERY FILTRATION APPLICATION 


The narrow tolerances and precisely-machined parts found in today’s equipment demand proper 
filtration for maximum output and long life. In fact, filtration has become a basic tool of the product designer. 
Shown are just four areas in which standard Purolator filters can result in improved design... better 
performance...reduced wear. Purolator is the world’s most experienced manufacturer of 
filters. Whatever kind of filtration your design calls for, chances are standard Purolator filters will do the job. 
Consult your nearest Purolator office. Or, if yours is a specialized application, we'll design—and 
build—a filter to fill your needs. Write: Purolator Products, Inc., Rahway, New Jersey. 


1. AIR INTAKE FILTRATION. 
Purolator dry air filtration posi- 
tively prevents all contaminates 


from entering engine. After be- 
coming clogged with dirt, con- 
ventional oil bath filters continue 
to let damaging, dust-laden air 
into the engine. On the other 
hand, a dry type filter like a 
Purolator Micronic® unit posi- 
tively filters all air entering the 


engine. Purolator’s new 2-stage 
filter continues to remove 99.98% 
of all contaminates even if one 
filter element should be out of 
operation. 

Replacing a Micronic® filter 
element is easy too. Takes less 
than a minute. And since there is 
no oil to spill . . . no oil level to 
maintain . . . the filter can be in- 
stalled anywhere on the engine. 


2. LUBRICATING OIL FILTRA- 
TION. Purolator’s “selective” 
filtration leaves additives in 
heavy-duty or detergent oils. 
Improper filtering of lubricating 
oils can also remove costly, en- 
gine-protecting additives. 
Controlled porosity of the 
Micronic® element of a Purolator 
lubricating oil filter removes par- 
ticles of dirt measured in microns 


(.000039-inch). Yet, it never re- 
moves needed additives. These 
Micronic® elements are unaf- 
fected by high temperatures or 
water. Never develop soft spots — 
or channel. 

What’s more —a Purolator Mi- 
cronic® filter of correct size can 
handle full lubricating oil flow 
for even the largest engines. This 
eliminates the need for partial 
flow systems—whereby many 
harmful contaminates can remain 
in the lubricating system. 


3. GASOLINE ENGINE FUEL 


FILTRATION. Compact Purolator 
GF-11 Series fuel filter is adapt- 
able to many gasoline engines. 
Particles of dirt as small as 10 
microns in the fuel system can 
choke and stall a gasoline engine. 
Carburetors like the modern 
4-barreled units especially need 
positive filtration for efficient 
operation. 


Purlator’s GF-11 Micronic fuel 
filter is especially designed for 
the job. Used on many 1961 cars, 
it can be incorporated equally 
well into the fuel system of many 
gasoline engines. 

Measuring only 8” x 1%”, it can 
be easily installed either horizon- 
tally or vertically. Fully 70 square 
inches of filtering surface re- 
moves all contaminates down to 
5 microns. Filter is designed as a 
throw-away unit... good for over 
5,000 miles of operation. 


Filtration For Every Known Fluid 


PURQLATOR 


PRODUCTS, INC. 


RAHWAY, NEW JERSEY AND TORONTO, C4NADA 
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4. DIESEL FUEL AND LUBE OIL 
FILTRATION. Series G-144) 
metal edge filters offer perma- 
nent, uninterrupted filtration for 
fuel and lube oils. Standard 
equipment on many of the larg- 
est, most modern diesel engines, 
the G-144] filter requires an ab- 
solute minimum of maintenance. 


Made of precisely-spaced 
metal ribbon wound in cylinder 
forin, the filter element lasts in- 
definitely. Cleans by an occa- 
sional twist of the hand wheel on 
top of the unit which rotates the 
filter element against a fixed 
knife blade. No need to cut off 
the engine or to interrupt the 
flow of fuel. 

Spacing of ribbon determines 
degree of filtration—which ranges 
from 25 to 500 microns. Fine fil- 
tration is recommended for fuels. 
Less fine filtration for lube oils. 
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Valvair does! How else can any manufacturer be sure that every valve he ships to a 
customer will function properly, from the first cycle on? 


Each Valvair valve is cycled and re-cycled under water, at 30 to 50% above its rated 
pressure, to be certain that it meets Valvair’s rigorous performance specifications. And, 
this final operating test is just one of the countless rigid quality control inspections each 
part of every valve must pass during its manufacture. In fact, one out of every twelve 
Valvair production men is a full-time inspector. Parts are scrutinized in process, as well 
as just prior to assembly. The most modern types of equipment, including optical com- 
parators, surface finish indicators, optical and air gaging units, super magnifiers and 
precision gages, are used by the inspection team to assure Valvair’s reputation for out- 
standing quality. 

Specify Valvair components for the equipment you design, build or operate, to maintain 
your reputation for quality. For all the facts, write for Bulletin 59-SK, or call your nearby 
Bellows-Valvair Field Office. Address Bellows-Valvair, Akron 9, Ohio, Dept. MD-561. 


Bellows -\/alvair 


AKRON 9, OHIO 
DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 
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TO THE 


ENGINEER 


There’s more than one way of skinning a cat 
—or making ideas work automatically. And 
AE has a bag-full. 


That’s because AE has had years of experi- 
ence in making relays and stepping switches 
work wonders in automatic telephone 
exchanges—and in automatic control devices. 


If you can use some down-to-earth magic in 
your designs, AE engineers will be glad to 
help. And you may well find that their sug- 
gestions can simplify the control package. 


They can also show you why AE relays and 
stepping switches cost you less in the long 
run. 


For instance, the AE Type 45 Stepping 
Switch, illustrated, has a free-floating 


o 
who can use a little honest trickery 


. 
vy, 


pawl that never binds, never breaks, elim- 
inates the necessity of ever readjusting 
armature stroke, does away with double- 
stepping or overthrow. And the switch 
usually outlasts the equipment it’s built 
into! 

You’ll also be interested in knowing that AE 
is equipped to deliver completely wired and 
assembled control units designed to your 
specifications. 


If you need timed impulses at equal or 
unequal time intervals, accurately spaced, 
send for more information on these high- 
speed, multi-contact rotary stepping 
switches. Just write the Director, Control 
Equipment Sales, Automatic Electric, 
Northlake, Illinois. Ask for Circular 1698-J. 


AUTOMATIC ELECTRIC 
GENERAL TELEPHONE & ELECTRONICS 


Subsidiary of 
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HYDRECO 


out frontin... 


HYDRAULIC EQUIPMENT 
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ONTROL 


UST ONE MORE WAY HYDRECO SERVES YOU BETTER! 
Modern gaging equipment — like these units for checking critical dimensions 
— is an important factor in the reliable quality control provided by Hydreco. 
Such equipment is used at every stage of the manufacturing process. 


But Hydreco quality control does not stop there. To insure precision made products, 
master gages are also used to double check the accuracy of production gages! 


This gaging equipment is just one more reason why Hydreco continues 
to lead in the essential areas of quality and performance. It’s also one of the 
big reasons why — when it comes to Hydraulic equipment — more and more 
companies are switching to Hydreco . . . the one that serves you best. 


HYDRECO DIVISION 
THE NEW YORK AIR BRAKE courar' @® 
KALAMAZOO 6 MICHIGAN 


May 11, 1961 307 on Page 19 


VALVES MOTORS 





TubeXperience in action 





Wind Velocities to Mach 7 Prove 
Needle-Size Superior Stainless Tubing 


Manometer lines of Superior Type 304 stainless tubing, 
drawn to needle size, withstand the vibration caused 
by air speeds beyond Mach 7 and internal pressures as 
high as 5000 psi in FluiDyne wind-tunnel tests of 
missile component models. And they have been in 
some assemblies for 34% years without cracking, pin- 
holing or buckling. 


FluiDyne Engineering Corp., one of the major de- 
signers of such test facilities, attributes the long life 
of this Superior tubing to both its high modulus of 
elasticity and its resistance to the corrosive effects of 
mercury and soldering-flux acid. 


Ductility is a big advantage, too. This permits the 
Superior tubing to be easily hand-bent into complex 
shapes for application in wind tunnels and readout 
equipment. 


Filling stainless steel tubing orders that call for tiny 
needle tubing in gages from 6 to 33 or tubing with 
OD’s as large as 1.125 in. calls for the resources 
Superior has to offer. Why not investigate us as a 
source of small-diameter stainless tubing. Catalog 21 
describes the types and analyses available. Also gives 
tips on its selection and application. Superior Tube 
Company, 2010 Germantown Ave., Norristown, Pa. 


Syoervir fide 


The big name in small tubing 
NORRISTOWN, PA. 
All analyses .610 in. to % in. OD—certain anaiyses in light walls up to 2Y in. OD 
West Coast: Pacific Tube Company, Los Angeles, California © FIRST STEEL TUBE MILL IN THE WEST 
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Faultless manufactures over 10,000 caster types, sizes, and varieties... 


casters for every conceivable purpose . . . The Casters to move your Your Faultless Industrial 
ae P scaliv! Reulal C ‘ Distributor, or your local 
products easily, in quantity, economically! Faultless Casters are engi- PE AER 
neered and tested to roll smoothly and efficiently under any load from | _ supply you with detailed 


inf ti th - 
15 lbs. to 15,000 Ibs. per caster. And Faultless manufactures a complete Was aap nasi 
plete Faultless Caster line. 


selection of swivel, rigid, plate, and stem casters, plus a wide variety Also, your Faultless Dis- 
of special application casters. This complete selection from one manu- stenertunanagredns 
stantial stock of Casters 


facturer—Faultless Caster Corporation—includes The Casters to reduce for immediate shipment. 
materials handling costs and increase efficiency at your plant. 





Faultless Caster Corporation EVANSVILLE 7, INDIANA 


Casters 


Branch Offices in principal cities of the U.S.; see the Yellow Pages 
of the telephone book under ‘'Casters."’ Canada: Stratford, Ontario 
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ORANGE Cege 77 NEEDLE BEARINGS 


Precision needle rollers are permanently aligned in pockets of 
anti-friction cage—resist skewing while running in vertical, 
tilted or horizontal position. Successful on overhung mountings; 
less affected by misaligned mountings or shaft deflections. Sizes, 
without seals, 14” to 8” shaft dia.; with built-in seals, 144” to 2” 


shaft dia. 














ORANGE ROLLER BUSHINGS 


Full type precision needle bearings pro- 
vide maximum load capacity in small 
radial space. Close internal running 
clearances minimize possibility of mis- 
aligned rollers. Standard sizes 44” to 8” 
shaft dia. 


| 
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ORANGE JOURNAL ROLLER BEARINGS 


Provide high load capacity where radial 
space is limited. Available as complete 
bearings or as component parts in inch 
sizes, in multiple lengths, 54” to 5” 
shaft dia. 


| MATCH THE BEARING 
TO THE JOB 


8 


e 
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ORANGE STAGGERED ROLLER BEARINGS 


Exceptionally high load capacity and 
even running are gained by use of many 
short rollers in staggered arrangement, 
instead of fewer long rollers. All standard, 
interchangeable sizes in the 200 and 
300 series. 
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ORANGE CAM YOKE ROLLERS 


For yoke mountings involving follower 
action, and for machine elements re- 
quiring guide or support rollers. Stand- 
ard sizes from 34” to 4” O. D. Chrome, 
Cadmium or Black Oxide finishes avail- 
able; also seals where required. 


See the complete line on display— 
BOOTH 1020 DESIGN ENGINEERING SHOW 





ORANGE CAM FOLLOWERS 


Provide high load capacity and shock 
resistance. Standard sizes from 14” to 
4” O. D. with either standard or heavy- 
duty studs. Chrome, Cadmium or Black 
Oxide finishes available; also seals 
where required. 
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ORANGE THRUST ROLLER BEARINGS 


Cylindrical roller type thrust bearings 
provide high capacity and durable 
service. Available in light series 74” to 
31%” bore; heavy series from 2” to 16” 
bore. Special types and sizes to order. 





Send for 48-page Engineering Reference Manual 
showing dimensions, capacities, installation 
data on all Orange Roller Bearings. 
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WEBSTER’S NEW C3F 
PISTON MOTOR AND PUMP 


compact, simple design m exceptionally serviceable ! 


This-new hydraulic power unit — developed especially for the machine 
tool field — features unique application and servicing advantages. 
Examples: (1) small “package” to fit in close quarters — SAE “A” size 
mounting can be used with easy access to both mounting holes; 
(2) simplest axial-type piston pump on the market — fewest parts, fewer 
potential trouble spots, greater economy; (3) easily serviced — all criti- 
cal moving parts can be readily replaced in the field. Shaft can be 
exchanged by disassembling seal end only; (4) unit can be disassembled 
and the rotation reversed in the field — can be arranged for use as a 
dual rotation motor; (5) variety of mounting styles — mounting plate 
and seal assembly is a separate piece and can be furnished in several 
mounting styles; (6) drive shafts are available with keyways or splines. 

The C3F Series can be used as a hydraulic motor (remote rotary 
locations, screw feeds — anywhere an electric motor might be used) or 
as a hydraulic pump. . wherever high torque and smooth, steady force 
are required. It is available in four sizes — from .72 to 1.81 cubic inches 
per revolution. Capacities range from 3.3 to 8'5 gpm at 1200 rpm; 
7 to 18 gpm at 2400 rpm. 
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C3F SERIES 


FIXED DISPLACEMENT 
AXIAL-TYPE PISTON 
MOTORS AND PUMPS 


Drive: direct, gear or belt 


Displacements: four sizes; .72, 1.09, 1.45, 
1.81 cu. in. per rev. 


Porting: Side ports — horizontal or vertical 
—handie 1” NPT inlet or 1%” “O” ring 
straight thread 


Capacity: 3.3 to 8.5 gpm at 1200 rpm 
7 to 18 gpm at 2400 rpm 


Speeds: to 3000 rpm 


Pressures: continuous duty 3000 psi, inter- 
mittent rating to 3500 


When used as motor: 


Torque range (theoretical): four sizes; 11.52, 

17.28, 23.04, 28.80 inch pounds per 100 psi 
Output: 5.5 to 14 hp. at 3000 psi at 1200 rpm 
11 to 28 hp. at 3000 psi at 2400 rpm 


OIL HYDRAULICS DIVISION 
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PAPER PEACOCK 


Sweetest word 

in the office heard 
“that Ozalid paper's 
a colorful bird.’ 


The peacock, they tell us, flaunts color to win attention. (From lady peacocks, we presume). You, too, can attract attention 

with color. But in a more businesslike way. With Ozalid Sensitized Papers you can color-code any engineering or business 

system. Speed and simplify paperwork. Eliminate routing errors. Make sure important or top secret documents get instant 
action when needed. In engineering, for example, “blueprints” no longer need be blue. 
Office systems—production control, order-invoicing, income tax returns—can be coded 
by function, status, time or destination. Sales bulletins, charts, graphs, presentations 
can be brightened... made more effective by color. Want to simplify, error-proof your 
office system? Show your colors! Our booklet ‘Color 
says sO much...so much faster” tells you how. OZALI | >) 
Send for it today. Ozalid, Dept.212, Johnson City, N.Y. WE REPEAT 


Colored Papers speed communication, cut overhead. 12 eye-catching stocks for dry Ozalid and semi-dry © Z y4N i { | >) 


Ozafax machines. Remember: for best results from Ozalid Whiteprinters use Ozalid Paper and Ozalid 
Supplies...we repeat; use Ozalid Paper and Ozalid Supplies. DIVISION OF GENERAL ANILINE & FILM CORPORATION 
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NICKELOIO. 


These eye-catching products use functionally a 
basic Nickeloid Metal. The finish of Chromium, 
Nickel, Brass or Copper is electroplated to a base 
metal, usually Steel (but often Zinc, Brass or 
Copper). 


Mostly, Nickeloid Metals are supplied in continu- 
ous coils in widths up to 24” for modern, low 
cost fabrication. They’re also available in sheets 
and strips. Optional: bright or satin finishes, 
plating one or both sides, 1 galaxy of stunning 
patterns and crimps. 


Quality plating produces metals so durable they 
can be fabricated, even quite severely drawn or 
bent. Rejects minimized. For severe stamping, 
we offer Mar-Not protective coating that is easily 
peeled off after its job is done, 


ox 
> | 


¥ 


oft 








ere ” 


Yes, wherever. you go or whatever you do, there is an 
abundance of useful and prizei products on which a 
Nickeloid Metal gleams, front and center, in full spotlight. 
Their use at once captures a smart, modern beauty that is 
durable, easy to keep lonking new, and chic. But here is 
beauty that is more skin deep . . . Nickeloid Metals are 
versatile, extremely economical in manufacture. . . deep-down 
in quality all the way. They are the shopkeeper’s delight, the 
manufacturer’s friend, and the designer’s inspiration. You can 
do so much with Nickeloid! It’s more than a Metal . . . it’s 


a Method! Write for free Introductory Kit, including metal 
samples. Or, phone one of our sales offices (located in most 


DESIGN ENGINEERING SHOW (ROOTH #1042) 


principal cities). 
COBO HALL, DETROIT, MICH. MAY 22-25. 


AMERICAN NICKELOID COMPANY - PERU 8, ILLINOIS 


America’s Pioneer Manufacturer of Pre-Finished Metals — Since 1898 





a . ALL AROUND THE HOUSE 








looking for 


new ideas 


in compact 
instrument drives? 






























































put the 


WARIER A\GIES” 


on your design team...but not on your payroll 


Bs avenced Control Engineering Service 


Call on an expert clutch and brake design team that Warmer fractional hp 
doesn’t cost you a penny! Warner ACES. . . Advanced electric brakes and clutches 
Control Engineering Service . . . working closely with 
your design engineers, brings you the experience gained 
in the application of Warner fractional hp electric brakes pase ‘ 
and clutches to hundreds of low-torque drives for instant in limited space. Handling torque loads 
actuation, smooth inching and jogging, high-speed cycling, from 1.5 to 240 Ib-in., these units are only 
synchronization, and automatic indexing. If your motion 1” to 4” in diameter and 

control problem involves data processing equipment, just 7/8” to 2-1/2” long. 

business machines, computers, aircraft components For compact direct 

almost any automatic device that requires fast automatic automatic actuation... 

electromagnetic braking and clutching in a compact, light- investigate these ver- 

weight package, here is the answer: Warner fractional hp 
electric brakes and clutches plus the extra advantage of 
Warner ACES on your design team. Phone or write 
Warner today for further details! 


WARNE F? ELECTRIC 


Warner Electric Brake & Clutch Co., Beloit, Wisconsin [eer 





provide high torque per size while con- 
trolling complex mechanical movements 





satile Warner electric 
brakes and clutches. 








ELECTRIC 


al 
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...lunusual features solve your cylinder probleme 
NEW HANNA /oxrmalion @ CYLINDERS 


Pressure Safe Tube Seals 


on the outside diameter of the tube create the 
most positive seal possible at all pressures 
from zero to maximum. 


Powrmation 
Rectangular Flange 
Rod End 


One Piece Steel Heads— 
Welded Steel Mountings 


for maximum strength, perfect alignment. . . superior 
to bolted assembly. Mountings carry maximum cyl- 
inder load with ample safety margin. 


Fast Change Cartridge Gland 


has leak-proof, low-friction rod seal and a rod 
wiper to remove dirt and to provide extra 
sealing. 


Powrmation 
Side Lug 
Mounting 


Long Lubricated Bearing 


of close-grained nodular iron with high graphitic con- 
tent... one of the finest bearing materials. Rod seal 
on external side of bearing provides automatic bearing 
lubrication by hydraulic fluid or airborne lubricant. 


POWRMATION CYLINDERS FOR AIR TO 250 PSI * HYDRAULIC TO 1000 PSI * BORES: 1%” THROUGH 14” 


All good cylinders have “features” but few have 
a combination of realiy Unusual features that 
assure superior cylinder performance and 
dependability ... New Hanna Powrmation Cy]l- 
inders have. The features shown above and 
several others like: Unique, Check-Valve Cush- 
ions; Low Friction Nodular Iron Pistons; Posi- 


tive Seal Block Vee Packings; Chrome Plated 
High Strength Steel Rod;—all these together 
with Hanna precision manufacturing and 
Hanna Field Engineering Service are the rea- 
sons why it will pay you to specify Powrmation 
Cylinders...they meet J.I.C. recommendations 
and have dimensional interchangeability. 








For Top Performance in Hydraulic Pressures 


2000 PSI/3000 PSI Non Shock 


HANNA POWRDRAULIC 
’ Series 2000 CYLINDERS 
Bores 1%” thru 8” 


Write for Catalog 1000 


or phone your nearest 
Hanna Representative listed 
in Thomas’ Directory; con- 
sult “Cylinders” in the 
phone book Yellow Pages; 
see our catalog in Sweet’s 
Design File. 








1751 Elston Avenue « Chicago 22, Ilinols 
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“The Gravity Kid” shows why 
CONTOUR-WELDED TUBING OFFERS GREATER 
FATIGUE STRENGTH, LONGER SERVICE LIFE 


Tubing fatigue strength depends largely on how the tube 
is welded, and the results obtained. Tubing that’s smooth 
inside — free of flaws and bulging weld beads — offers 
much greater fatigue strength and longer service life. 
{ te * tubing is 
smoother inside than 
ally-weldedtubing. It’s smoother 
because it’s welded at the bot- 
tom. Gravity pulls the metal 
down so that the weld corre- 
sponds to the tube’s insidecontour. 
There’s no bulge on the inside sur- 
face. Even on the outside, the seam closely conforms to 
the tubing shape. 
Contour-welding provides greater strength than con- 
“U.S. Patent 2,716,692 








ventional welding, because in conventional welding, 
gravity pulls the molten metal down into the tube. This 
can form a bead that is difficult to remove by cold work- 
ing. And cold working can lead to deep, sharp undercuts 
that seriously weaken the tube. 

Contour-welded tubing is smoother than seamless, too. 
That’s because it’s formed from uniformly rolled strip 
steel; whereas, seamless is produced by extruding or 
piercing. This strip is 100% inspected. So, there are no 
undetected tears or fissures inside. 

See for yourself why Contour-welded tubing offers 
greater fatigue strength, longer service life. Write today 
for our free 48-page manual which describes tubing 
sizes from 1/8” to 40” O.D., in stainless and high alloy 
steels, titanium, zirconium, zircalloy, and Hastelloy**. 


**Trademark Haynes Stellite Co 


TRENTWELD’ stainicss and High Alloy Tubing 


Trent Tube Company, a Subsidiary of Crucible Stee! Company of America, General Offices and Mills: East Troy, Wisc.; Fullerton, Callf, 
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~ At the heart of the new, high capacity STOKES BLOW MOLDER 


The production of holfow.plastic_artietés 
containers, dispensers, etc.) has been boosted 
immeasurably with the development of “High 
Capacity, Stokes Dual - Manifold Blow Molder’’. 


And at the“heart of the system is an Industrial 
Timer Corporatton timing device to provide the 


‘ 
precise control of eaclieyele_of processing, cunue vee eee: ' eueih tenhe 


Wherever precise timing controls are required in 
industrial processes, or in equipment, Industrial 
Timer Corporation has the wide range of instru- 
ments, the wide experience in applying them, that 
assure the perfect answer to your problem 


“Af timing is of the essence . . . take the time to 
consult, an Industrial Timer expert. 


Phone or write.us. 


jini 


INTERVAL TIMERS” | TIMER DELAY TIMERS 


Inousra IAL INDUSTRIAL TIMER CORPORATION 


(| TIMER> iH} 1 1404 McCarter Highway, Newark 4, New Jersey 


\\ CORPORATION | 
j 


\\ / Manufactured and sold in Canada by 
NI Lf Canada: Sperry Gyroscope Ottawa Ltd., 3 Hamilton Ave., Ottawa, Con. * PA 8-4681 


me, 
me 
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how Lord can help 
improve performance 


High-strength elastomeric mountings 

and joints are custom designed to 

DESIGN FOR control dynamic disturbances, reduce 
wear, accommodate relative motion 

... thereby upgrading performance, 

SUPERIOR reliability, acceptance. These com- 
pact, easy-to-install units resist 

severe conditions, often outlast 
metal parts, never need lubrication. 


PERFORMANCE 


with Lord 


vibration /shock /noise contro! 


on crawler tractors... 


Engine mountings isolate engine 
disturbances. 

Radiator mountings prevent fatigue 
failure. 

Instrument panel mountings improve 
instrument life and accuracy. 
Seat mountings enhance operator 

safety and comfort. 

Load equalizer joints absorb road 
shock, accommodate _ misalign- 
ment and relative motion. 

Diagonal brace pivot joints eliminate 
metal-to-metal contact and lubri- 
cation. 

Trailer hitch mountings absorb start- 
ing-stopping shock. 


See us at the Design Engineering Show — Bocth 912, Cobo Hall 


Crawler tractors an ve designed for greater 
handling ease, lower maintenance requirements and longer com- 
ponent service life. 

Lord-engineered vibration control is a proved route to this 
superior performance . . . and to the competitive edge it will give 
your product. 

Suggested here are seven performance-improving ideas which 
should be considered early in the design of your next model. Utiliz- 
ing rubber with a backbone of steel, Lord mountings cushion brutal 
jolts, isolate damaging vibration, “‘give’ under frame distortiun. As pesca eiagttee spain pastry iat tow ey pha 

New York City - BRyant 9-8042 


a result, your tractor rides easier and hz CHICAGO, ILL. - Michigan 2-6010 
, y : andles better, components DALLAS, TEXAS - Riverside 1 -3392 Paramus, N. J. Dlamond 3-5333 
last longer and need fewer repairs. DAYTON, OHIO - BAldwin 4.0351 PHILADELPHIA, PA. PEnnypacker 5-3559 
; ‘ ¢ , " a . DETROIT, MICH. - Diamond 1-4340 SAN FRANCISCO, CAL. EXbrook 7-6280 
Lord engineers are ready to help you design for superior perform- KANSAS CITY, MO. - WEstport 1-0138 WINTER PARK, FLA. Midway 7-5501 


ance. Take advantage of Lord experience—contact your nearest “In Canada— Railway & Power Engineering Corporation Limited” 
Field Engineering Office or the Home Office, Erie, Pennsylvania. LORD MANUFACTURING COMPANY - ERIE, PA. 


FIELD ENGINEERING OFFICES 
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HOW TO APPLY [TA oe Fescailiiien PUMPS 


TO SOLVE PRODUCT DESIGN PROBLEMS 


VACUUM FORMING OF PLASTIC SHEETS 


Many engineers are now pushing hard for 
improved designs on products used for: (1) 
Lower-cost parts forming, (2) materials feed- 
ing and (3) handling, (4) automatic control of 
machines, (5) faster testing and inspection. 

To suggest how Gast Vacuum Pumps (used 
as original components) might help you solve 
related problems, we offer these 5 examples: 


141. VACUUM FORMING of thermoplastic sheet 

materials. Suction from Gast Model 1065 
Vacuum Pump “drapes” heated plastic over 
male or female mold to make packages, prod- 
ucts, parts, etc. 








[~ 
+ 
\ } 


1—Comet 
Industries, Inc. 





a 


FEEDING OR HANDLING PARTS 








' IDEA PART TO BE 
WRITE FOR APPLICATION IDEAS POR FIT 


BOOKLET=-AND GAST CATALOG! 


If the examples 
above interest you, 
request our ‘‘Appli- 
cation Ideas'’ Book- 
let. It contains 43 
product stories like 
these, plus helpful 
diagrams on the Biro . BUBBLES IF LEAK EXISTS 
uses of pneumatics. 


“Air may be your Answer!" & F ae "he 
© —> ~ 


AIR MOTORS AIR COMPRESSORS VACUUM PUMPS 
TO 7 H.P TO 30 P.S.1.G TO 28” HG 


GA ST anurActuRING CORP. 


Bs aes P.O. BOX 117-P, BENTON HARBOR, MICHIGAN 
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2. VACUUM FEEDER places U-board card into 
position on conveyor of cake wrapping 

machine. A % h.p. Gast 0321 Integral-Motor 

Pump provides vacuum. 

<3. VACUUM HOIST handles flat stock in 
weights up to 1,000 Ibs. per vacuum 

pad, using a % hp. Gast Vacuum Pump. 

Safety device holds if power fails. 

4. VACUUM WEB GUIDE for paper rolls pre- 
vents edge of paper from wandering, also 

keeps web tension constant. Two Gast Air 

Pumps activate controls. 


; 


5—Vacuum Engineering Co. 


©. VACUUM TESTER checks surface flatness 
of parts against a standard. Vacuum 
level maintained by Gast 0321 Pump energizes 

“go” or “no-go” lights. 
© 1961, Gast Mfg. Corp 


ROTARY AIR MOTORS 
@ AIR COMPRESSORS 
VACUUM PUMPS 





Rough Ring Supplied 
by Amweld 


BID B $93.98 


Rough Ring Supplied 


by Amweld 


‘i 


BID H $115.43 


Rough Ring Supplied 
by Amweld 


BID D $135.00 


Rough Ring Supplied 


by Amweid 


FOUR OUT OF FIVE LOW BIDDERS 
BASE QUOTES ON ROUGH RINGS BY AMWELD 


Early this year nine companies submitted manufacturing bids 
ranging from $93.98 to $365.10 on this circular jet engine 
turbine shroud. Four out of the five lowest bidders 
submitted their finished shroud quotation based 
on rough rings, flash butt-welded, furnished by 
Amweld. 

Whether you're bidding for military or commercial busi- 
ness, Amweld flash butt-welded rings can save you money— 
can help you get more business. The quality of Amweld rings 


has been proved repeatedly in jet engines and missiles. The 
cost reduction opportunity presented by Amweld rings en- 
abled Amweld customers to save over $1,000,000 on circular 
components and assemblies last year alone. 

Investigate now! Let Amweld review your circular com- 
ponent requirements and figure actual cost savings to you 
with Amweld flash butt-welded rings. Send your drawings and 
specifications today: The American Welding & Manufacturing 
Co.,903 Dietz Road, Warren, Ohio. 


NDUSTRIAL PRODUCTS 


(AMWELD 


THE AMERICAN WELDING & MANUFACTURING CO., WARREN, OHIO 
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CUSTOM MADE CLEVELAND SPEED VARIATOR 
BED PLATE ASSEMBLIES GIVE PRECISION CONTROL 
OF INFINITELY VARIABLE SPEED OUTPUT 


Now, for the first time Cleveland’s New Motorized Speed Variator may be engi- 
neered into compact, pre-tested drive arrangements for powering your driven 
equipment in non-hazardous locations. These assemblies are accurately pre-aligned 


at the factory—require little maintenance, only periodic oil changes. 


HERE’S THE COMPLETE STORY: 

e Requires only slightly more space Integral “‘pancake’’ style AC radial 
than an equally rated standard air gap motors conforming to 
electric motor NEMA design “‘B” specification 


Provides variable output speeds «Provides speed holding accuracy up 
over 9:1 and 6:1 ranges to 0:1% with uniform loading 


eA complete line featuring 5 sizes e Output speeds smoothly .and easily 
from 4 to 15 HP adjusted while operating under load 
These versatile mechanical-type drive units are especially applicable for chemical 
blending operations where it’s important to hold fixed speeds. 'They can be riin at 
definite speed settings for extended periods without localized wear of running 
parts or freeze-up of speed changing mechanism. 
Variator is a true torque converter—provides high torque at low speeds for con- 
stant HP applications—gives traction even during periods of extreme overloading. 
For complete engineering information on the New Cleveland Motorized Speed 
Variator, write for free, illustrated bulletin Number 275 or contact your Cleveland 
representative today. 


Cleveland Worm & Gear Division 


Eaton Manufacturing Company 
3287 East 80th Street ¢ Cleveland 4, Ohio @, 


CLEVELAND FRG 


Sart ST oe 
$s = 


‘i? 


4:1 RATIO 3:1 DECREASE 
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CONTROL VERSATILITY 


For manual opera- 
tion, a hand wheel 
is mounted on an 
extension of the 
control worm and 
equipped with a 
turns counter to in- 
dicate relative 
speed settings 


For electrical re- 
mote - controlled 
operation, a small 
single-phase motor 
drives the worm 
through chain and 
sprockets, or en- 
closed gearing 


This pneumatic 
operator accurately 
positions the con- 
trol worm in direct 
relationship to a 3 
to 15-pound air 
signal 


How The Speed Variator Works 
Power is transmitted through input snaft to 
a beveled drive disc in contact with axle- 
mounted alloy steei drive balls. Input shaft 
rotation causes balls to rotate about their 
axles. Power is then transmitted from ail ro- 
tating balls to output shaft by similar ball-disc 
contact on the output side. Output speed is 
determined by relative lengths of contact paths 
on input and output sides of the balis. By tilting 
both axles and balls, relative lengths of the two 
contact paths are varied to give increasing or 
decreasing ratios as shown on the sketches. 





TYPE 20AS 


NORGREN 
PRECISION 
PRESSURE 
REGULATOR 


high sensitivity and exact accuracy 


of air pressure regulation 


The new Norgren Precision Pressure Regulator, Type 20AS, 
is designed for air-gauging, laboratory use, pilot regulation 
and other applications where a high degree of accuracy and 
sensitivity is required for air pressure regulation. Operation 
of the new Type 20AS regulator is characterized by 
the following: 

Accurate regulation at all flows up to the maximum flow 


recommended for {%” pipe. This is more than 2 times the flow 
previously possible with instrumentation regulators. 


immediate response and high sensitivity. 


€ 
Exact repeatability and freedom from drift over short or long 
time operations. 


4 Accurate regulation—even at delivery pressures below 1 psi. 


SPECIFICATIONS: 


0-60 psig secondary pressure 
0-150 psig primary pressure 
32° to 160° F temperature range 


Y,” pipe size 


nae SMe eee 


€ 
ae 


| 


See this regulator demonstrated 
at our booth in the 


Design Engineering Show 
Detroit, May 22-25. 


For complete technical information about the new Norgren Precision Pressure Regulator, call your nearby 
Norgren Representative listed in your telephone directory—or write factory for brochure NA-7. 


‘vs Mom WA No} Xcd 3-4. mores 


3442 SOUTH ELATI STREET - ENGLEWOOD, COLORADO 
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YOU ASKED FOR IT!. 


_VAR/-MASTER by WESTERN GEAR ft 
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the variable 
speed- drive 
you designed 











COPYRIGHT 1961 WESTERN GEAR CORPORATION 


HOW WESTERN GEAR SERVES ALL INDUSTRY Western Gear has designed, engineered and manu- 


factured to customer requirements, the ultimate in 
variable speed drives, combining all the best features of variable speed drives, plus Western Gear’s own built-in reliability 
and versatility. Get unequalled performance in the new Vari-Master variable speed drive. You asked for, and Vari-Master 
delivers ® unmatched flexibility = up-to-the-minute design improvements ® utmost compactness 8 infinitely adjustable 
speeds ® unlimited versatility " easy motor replacement ® 120 basic configurations ® superb quality. On the jong run... 
QUALITY COSTS YOU LESS! For full details, write Western Gear Corporation, Industrial Products Division, P.O. Box 126, 


Belmont, Calif., for Vari-Master Bulletin 6107F or ask your Western Gear salesman to deliver the 120-page Bulletin 6107. 


- OTHER TYPICAL VARI-MASTER ASSEMBLIES 


WESTERN GEAR CORPORATION 
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Mujplit of 
HYDRAULIC PUMPS 


smaller - lighter - competitively priced 


New Lucas-Rotax Industrial Hydraulic Pumps and Motors—now available in 
capacities from 1.5 g.p.m. to 108 g.p.m. and at pressures up to 5,000 p.s.i.— 
offer many technical advances to potential users. ¢ Small in physical size, for 
considerable savings in size and weight over conventional models. @ Relatively 
low noise level—no higher than competitive makes—in spite of higher 
operating speeds. @ Fast response rate in pressure compensation. @ Small and 
medium sized units can be operated from 2 pole motors to reduce the size 
and cost of prime mover. © Pumps are available as variable volume, variable 
volume pressure compensated, overcentre cam (reversible), or as fixed volume, 
as required, ¢ Motors can be supplied in variable or fixed volume, as required. 
e Both pumps and motors are designed to deliver high efficiency performance 
with low maintenance costs. 


Size of Lucas-Rotax Type 
1A4 Pump is shown in 
relation to size of 
competitive unit of 
comparable rating. 


@ product of creative enginerring by 


For further information contact 

U.S. Representative 

JULIUS KENDALL, nual 
Kenett Corporation 

320 Washington Street, 


Brookline 47, Mass. 
LOngwood 6-0378 


OFFICES AND SERVICE DEPOTS 
THROUGHOUT NORTH AMERICA 
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AND MOTORS 


Lucas-Rotax Type IA 38-9 is a nine 
piston pump, variable volume, 
pressure compensated, designed for 
application on Ground Support 
Equipment. 





PUMP DETAIL 


BASIC UNIT 





Fluid displacement (cub. ins. /rev.)........ 


Working pressure—continuous 
Cea Wee ae sek. } 
Nominal speed (r.p.m.) peak 


—continuous........ 
Min. inlet pressure (p.s.ig.)............. 
Max. body pressure (p.s.ig.)............. 
Compensation speed (seconds)............ 
Operating Temperature (°F).............. 


Weight (less A.N.D. flange) 
Direction of rotation 
(viewed on shaft) 


2.43 
5000 @ 15 g.p.m. 
3000 @ 30 g.p.m. 
4000 
3750 
10 
200 
.045 
250 to —40 
37 Ibs. 
C/Clockwise 











Models are available from domestic stock in capacities from 1.5 g.p.m. to 108 g.p.m., capable of pressures up 
to 5,000 p.s.i. Write for technical literature, or contact the agent or office nearest you for further information. 


LIMITED 


BOSTON * NEW YORK ¢ CHICAGO * LOS ANGELES * HOUSTON « SAN FRANCISCO ° CLEVELAND 
JACKSONVILLE * DENVER * BALTIMORE ¢ SEATTLE * TORONTO * MONTREAL © VANCOUVER «003 
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@ Supplying this Motorola tele- 
vision tuner housing on a vol- 
ume basis could have been a 
real production headache—were 
it not for the crackerjack com- 
bination of a die caster’s skill 
and Zamak. With the perform- 
ance virtues of these remarka- 
ble zinc die casting alloys in 
mind, Serv-All Tool and Die 
Company carefully worked up a 

unique die. It required the withdrawal of three 

cores for the stepped-tapered holes at the rear of 

the casting into a very small area—yet at the same 

time the accuracy of all the diameters had to 

be held within plus or minus , 

.002”. A piercing die was de- © 

signed to punch the 

quarter-inch holes in 

the housing’s three 


MOTOROLA TELEVISION TUNER HOUSING 


AWARD OF MERIT 
The New Jersey Zinc Company’s “Zinc Die Casting of The Year’’ Competition 








HORSE HEAD® SPECIAL ZINC AND HORSE HEAD ZAMAK ARE PRODUCED BY 


| 
| THE NEW JERSEY 
‘ZINC COMPANY 


160 FRONT STREET « NEW YORE 38, N. Y. 
DEVELOPERS OF THE ONLY STANDARD ZINC DIE CASTING ALLOYS IN USE TODAY 








| 


HORSE HEAD 


PRODUCTS 




















160 
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“ears” as well as several undercuts impossible to cast. These 
holes were also held to plus or minus .002”. m Serv-All knew 
Zamak could give them the castability they needed, could 
meet the demanding tolerances, could provide the high- 
strength, thin-wall sections required, and had the ductility 
for an accurate, easy piercing operation after casting. They 
aiso knew of the overall production economies inherent to 
Zamak—low die cost, long die life and high production 
speeds. One other characteristic of Zamak sealed the choice 
—the wide variety of finishing procedures which can be used. 
In this case the housing is copper-plated to facilitate 
soldering. 


@ Zamak gives you more for less. How else would you make it? 
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Four Kinds of Engineers 


T first the students were 

baffled. Their engineering 

textbooks included no for- 
mulas for solving the latest problem 
dreamed up by their prof. 

Statement of the problem was 
simple enough: How long should 
a 3-pound beef roast stay in a 325 F 
oven for the center to reach a tem- 
perature of 150 F? 

Under pressure, four patterns of 
attack emerged from four different 
men in the group of budding engi- 
neers, 

There was the Big Project man. 
He didn’t come up with a quick an- 
swer, but he had a well thought-out 
plan. His idea was to purchase an 
electric oven with precise tempera- 
ture control, and some first-class in- 
dicating and recording instrumenta- 
tion. A series of experiments de- 
signed to evaluate the significance 
of each parameter was outlined. 
Cost of the project was estimated 
and a proposal for obtaining a grant 
from one of the scientific foundations 
was drafted. With prompt appro- 
priation and reasonable delivery he 
could have had an 
to nine months. 


answer in six 


The Practical Approach appealed 
to another man. He went out and 
bought a roast at the local market, 
an oven thermometer and a meat 
thermometer at the five and dime. 
He cooked that roast in a kitchen 
oven (service environment) and 
timed it with his wrist watch. While 
munching medium-rare roast-beef 
sandwiches, he wrote his report. 

The Supported Judgment man got 
a quicker answer. He reasoned that 
animal tissue is mostly water and 
therefore should have about the same 
specific heat and conductivity. Hand- 
book values gave him the data he 
needed to apply his basic heat- 
transfer theory. His answer was 
within minutes of that reported by 
the Practical Approach man. 

The quickest answer came from 
the student who simply consulted his 
mother by phone. 

Which of these men would you 
say promises to be the most effective 
engineer? 


bela eiiesill 


EDITOR 





Should a company do its own re- 
search and development work —or 
hire an outside agency for the job? 
Here is a close look at the advan- 
tages and problems of 


Using Outside 


ROBERT G. MURDICK 


Dept. of Management Engineering 
Rensselaer Polytechnic Institute 
Troy, N. Y. 


Pros and Cons of Outside R & D 


Buying outside technical services reduces the 
need for capital investment in _ facilities 
and/or an increased research staff which may 
not be needed in the long run. 


The cost of outside research is often less than 
conducting the work within the company. 
Large companies, for example, often have 
much higher overhead rates than outside re- 
search groups. Furthermore, cost control is 
apt to be tighter and evaluation of research 
progress more critical if an outside agency 
is used. 


The sponsor gets the benefit of a wide 
variety of skills since the people working on 
his project have ready access to their as- 
sociates within the outside laboratory or 
firm. 


Research groups, because of their broad 
background, may suggest new marketing ap- 
plications of products. 


Circle 10-2 on Page 19 for extra copy. 


Psychologically, a problem sometimes arises 
with the engineers and scientists employed by 
the sponsoring company. Some employees 
consider outside research a reflection on 
their own ability and a use of funds which 
should be expended for building up their 
own organization. 


Since the outside research group is frequently 
not familiar with the operations of the firm, 
sometimes a long period of time is wasted 
just ‘learning the ropes’’ and training the 
men. 


When an outside agency is used, the engi- 
neers and scientists of the company lose the 
experience and technical skills always gained 
during the life of a research project. This 
factor may be the greatest disadvantage of 
using outside research, because no price can 
be put upon experience. 


Some outside research groups are overly 
optimistic about their ability. They must take 
an optimistic view to sell their services and 
sometimes cannot produce as much as they 
have proposed. 


MacHINE Desicn 





| SE of outside agencies for 


R & D work is a large operation today, and is rapid- 
ly growing. According to one estimate, over 8000 
companies sponsor outside R & D each year. A sur- 
vey by the National Science Foundation a few years 
ago showed that about 74 per cent of the companies 
with more than 5000 employees sponsored outside 
R & D. However, outside research may be a wise 
investment for any company, large or small. 

Outside research includes scientific, technological, 
and engineering development, or economic evaluation 
of technical alternatives, carried out for a company or 
government agency by another company, institution, 
group, or individual. Such work is almost always 
directed towards a specific objective; that is, it is 
in the nature of applied research or specific engi- 
neering development. 

Scope of the R & D work may range from a mil- 
lion-dollar project to a consultant’s services for a 
few days. The contract may call for complete han- 
dling of a large R & D project, investigation of a 
highly technical and specialized problem, manage- 
ment guidance of the contractor’s R & D, testing 
of a product or process, or, simply, technical counsel 
in some area. 

The principal reasons for contracting R & D work 
are summarized on the next page. 


> Sources of Outside R & D 


Many sources of research and development are 
available to companies today, and the number is 
increasing yearly. Each source has different qualifi- 
cations which may suit the needs of a specific re- 
search problem. 


Universities and Colleges: Many universities ac- 
cept research grants from industry. However, the 
sponsoring company normally has only limited con- 
trol over the project. 

University research is of particular value in train- 
ing useful scientific personnel for industry, and in 
putting the company in close touch with outstand- 
ing graduate students who will enter industry. 
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Nonprofit Research Groups: These research foun- 
dations and institutes operate on a large scale in 
the United States. They may be privately endowed 
or university sponsored, but they are all independent 
nonprofit organizations. These groups are equipped 
to handle intradisciplinary research problems which 
a single company could not afford to do, They are 
much larger than independent laboratories and can 
conduct big projects. Some of the largest are: 


. Battelle Memorial Institute 

. Stanford Research Institute 

. Cornell Aeronautical Laboratory 

. Armour Research Foundation 

. Mellon Institute Research Foundation 
. Southwest Research Institute 

. Franklin Research Institute 

. Midwest Research Institute 
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. Southern Research Institute 


Individual or Group Consultants: Often specialists 
can be brought in to give advice on and/or to direct 
a specific research project. These experts may be 
members of a consulting firm which specializes in 
certain kinds of work. They also may be individual 
consultants from university faculties, or engineers 
and scientists who have left industry after establish- 
ing outstanding reputations in their fields. 


Independent Research Laboratories: Approximate- 
ly 2500 independent research laboratories in the 
United States are in business primarily to provide 
consulting and laboratory services for companies, 
individuals, or institutions. Unlike the research 
foundations, these laboratories are profit-making or- 
ganizations. 


Government Laboratories: Vital research is being 
conducted constantly by various government agen- 
cies such as National Bureau of Standards, Agri- 
cultural Research Administration, Atomic Energy 
Commission, and Bureau of Mines. The results of 
all nonclassified (security) research are available 
to industry. 


“Captive” Laboratories: Often, a manufacturer who 





Why Go Outside? 


@ Cost 


The company may not be able to justify a perma- 
nent research facility and staff of its own. Or, the 
company may find that some specialized work can 
be done at less cost by an outside group. 


@ Overflow Work 


The normal size of the company research staff 
should be fully utilized when work is low. Thus, 
at peak loads the staff will fall behind. Scheduled 
commitments may require that peak work nct be 
delayed; therefore, it is necessary to farm out some 
research projects. 


@ People 


There may be jobs requiring a technical specialty, 
which no one on the staff possesses. It may be 
that the company would like to hire a certain type 
of specialist, but has been unable to do so for a 
number of reasons. 


© Facilities 


There are few, if any, companies whose research 
facilities entirely fulfill their needs. When very 
expensive equipment is needed for a single project, 
the only practical course is to obtain the services 
of an outside facility. 


© Information 


A contract R & D agency, which has performed cer- 
tain work for another firm in the past, may have 
developed valuable information which has been 
kept restricted. While ethical research groups will 
not work on a similar project for a second firm 
until after a period of time, they may be willing 
to do so at the end of that period. 


© Subjective Factors 


The internal research organization is often without 
prestige in its own company. When the research 
director desires to sell management on a certain 
program, he may recommend accepting a solicited 
proposal from an outside research group. 


© Corroboration 


V aen the company’s research staff has tumed up 
a highly significant result which affects both the 
product and its advertising, an independent check 
by an outside group may be desirable. Special ad- 
vantage may be achieved if it is possible to ar- 
range for use of the outside agency’s name in ad- 
vertising. 

® Co-operative Projects 

Often industry-wide problems appear for which 
there is no gain for the individual firm to find 
the solution alone. All firms may then band to- 
gether to sponsor jointly the research required. Such 
joint action may also be necessary because of the 
tremendous cost of the project. 


Parallel Programs 

When time is important, or the best possible solu- 
tion among alternatives is required, outside research 
is usually the answer. 


@ Industry Data 


Industry-wide programs for generating test data or 
developing standards or technical data may be spon- 
sored on a continuous basis by firms in an industry 
to insure a high-level unbiased technical develop- 
ment or data-gathering effort. 





supplies materials or equipment to a company will 
conduct helpful research which may eliminate the 
need for the company to spend its own time and 
money on a project. Thus, the manufacturer im- 
proves his own product and the buyer benefits also. 
Sometimes two or three companies will set up an 
independent laboratory and will share the results 
of the research. 


Industry-Sponsored Organizations: Three groups of 
laboratories fall in the industry-sponsored category: 
1. Those sponsored by an industry (Trade Associa- 
tions). 2. Those sponsored by professional associa- 
tions. 3. Those sponsored by co-operatives. These 
organizations conduct research only on ar industry- 
wide scale, and their services are available to all 
members 


> How to Select an R & D Group 


A checklist of points to consider in selecting the 
outside R & D group is given on the facing page. 
When a number of good possibilities have been iso- 
lated, these questions may help to narrow the choice: 

1. What experience has the particular agency had 
in the field of this problem? 

2. How successful has their research group been 
in dealing with other clients? Try to talk to some 
of them. 

3. Does the outside group have a good scientific li- 
brary, or access to one, and does it have a highly 
developed and efficient search system? 

4. How much research work is initiated by the 
agency itself? This is a measure of its initiative and 
creativity. 

5. What form of contract does the research group 
use? Is there considerable flexibility in their con- 
tractual relationship or do they work under stand- 
ard contracts? 


> Contracts 


The sponsoring companies usually enter into a 
contractual arrangement based upon simple standard 
contract forms originating with one of the parties. 
If the project is of considerable size or is undertaken 
for the government, a carefully drawn legal docu- 
ment may be necessary. A surprisingly large num- 
ber of contracts are simply letters of agreement, 
where the sponsor depends upon the known ethical 
standing and procedures of the research group. 

Before the details of the project are spelled out 
in an agreement, responsible representatives of both 
the sponsor and the outside R & D group should 
jointly define the problem and classify the desired 
objectives. Preliminary conferences also show up 
personality or philosophy clashes which may prevent 
a true partnership from developing. Also, the out- 
side group, because of its fresh perspective, may un- 


MaAcHINE Desicn 











cover the fact that the real problem is not what the 
sponsor thought it was. It is well to uncover and 
discuss such a major point before a definite agreement 
is set up. 

To protect both parties, the standard agreement 
usually provides for cancellation of the contract by 
either party upon reasonable notice. Results cannot 
be guaranteed in research so that most contracts 
are on a “best efforts” or time-and-materials basis. 
When the work is at the engineering end of the 
spectrum, fixed-fee contracts are possible, Consulting 
firms or individual consultants may also charge a 
fixed fee for a specific analysis or study. 


Scope: The scope of the project may be spelled 
out in a proposal prepared by the outside group 
after conferences and discussions between the parties. 
The statement of scope covers the objectives, the ap- 
proaches to be investigated, the extent of the per- 
sonnel and facilities to be applied, and the limitations 
of the areas to be investigated. 


Schedule: The contract may establish a specific 
end-date based upon funds available, or the project 
may be planned to continue until the problem is 
solved or one of the parties cancels the contract. 
The more clearly the work is defined, the more 
detailed the schedule should be. 


Cost: The rate at which charges are to be ac- 
cumulated, or the maximum amount that can be 
spent by the outside facility without written per- 
mission from the sponsor, is usually specified in the 
contract. The frequency of billing and of progress 
or advance payments are other points to be covered. 


Reporting: The frequency and type of formal writ- 
ten report depend upon the size of the project and 
its duration. For a short project of a few months, a 
final report may suffice. For projects lasting about 
a year and representing medium costs, reports at 
logical partial-completion points are desirable. For 
large projects representing large costs and extending 
over several years, both monthly progress reports 
and technical topical reports on completed phases 
of the work usually will be required. 


Working Relationship: Most generally, patent 
rights are assigned to the sponsor. Also, arrange- 
ments are usually made to maintain in confidence 
work conducted for the client. Conflict of interest is 
avoided by most outside research groups by not 
undertaking similar work for a competing sponsor 
until after a specified time. 

However, not all research groups work under these 
same general rules. Many groups share or maintain 
an interest in patent rights. The contractor should 
explore these questions in the preliminary meetings. 

On the other side of the coin, outside research 


May 11, 1961 


Questions to ask in 
Choosing an Outside Agency 


1. What work has been done in the field? If a com- 
pany is too far behind it might be well not to 
try to catch up. 


2. Have competitors solicited the same research, and 
from whom? Private research institutions will not 
accept work from two competing firms within cer- 
tain time limitations. 

3. Does the problem involve basic research, or de- 
velopment of existing technology? For basic re- 
search, universities and research institutes are the 
best source. For the answer to a specific problem, 
independent laboratories are the best bet. 


4. Is the information needed of a proprietary nature? 
Must a patent be obtained? If so, profit-making 
institutes and consultants are the likely choices. 


. Is this problem concerned with only a particular 
industry? If so, an industry-sponsored laboratory, 
because of its experience, might be better suited 
to do the job. 


. Must the work come up to industry standards? 
An industry-sponsored laboratory is probably best 
equipped. University research is usually too theo- 
retical. 

. Is the project large or small? If the project is 
large, $10,000 to $1,000,000, the research founda- 
tions are equipped to carry on the job. (They will 
take small jobs too, of course.) Universities can 
handle grants from $1,000 to $100,000. Independent 
laboratories and consultants will handle work ac- 
cording to their size and number of employees. 
Some laboratories put limits on the amount of a 
contract they will accept. 

. Is a long or short-run project anticipated? Re- 
search institutes and universities are used most fre- 
quently for projects which run from three to five 
years. Consulting firms and independent labora- 
tories are best for quick results. 


. Will any follow-up be necessary? If so, will it be 
undertaken by the company or the outside agency? 


. Does the company want research effort alone, proj- 
ect management alone, or both? If the project 
requirements, in terms of job duties and personnel 
qualifications, arc known, it is cheaper to hire 
specialists rather than complete research teams. 
When a large project of greater-than-usual scope 
is involved, it may be necessary to hire outside 
research management. 


. Will special equipment be required? Does such 
equipment exist and if so, who has it, and will 
it be needed when the program ends? 


12. Will the company pay for the entire project, or 
is it just planting the seed? Rather than support- 
ing the whole project, a company may just want 
to get it started in the hope that the government 
or other companies will become interested and will 
either pick up the bill or share the expenses after 
the company’s money runs out. 


. Will there be further occasion to use the outside 
research facility? Once having worked for a com- 
pany the group will be trained to its needs. This 
training can be a valuable asset in the future. 
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groups perform their work on a professional basis 
and usually do not allow their names to be used in 
advertising. 


> Liaison 


After the contract is signed, the matter of liaison 
between the company and the outside R & D agency 
requires special attention. Although the basic re- 
sponsibility for carrying out the program rests with 
the outside group, the sponsor company must act 
as a partner in the venture. The sponsor must share 
its background and experience and yet allow free- 
dom of investigation. 

A technical program of more than minimum scope 
cannot usually be laid out in detail in advance. 
Technical or administrative decisions on the pro- 
gram will need to be made along the way. For this 
reason, responsible technical representatives should 
be established by both parties for the “official” trans- 
mission of decisions and information. 

This arrangement does not mean that all contact 
must be made through the liaison officers. On the 
contrary, freedom of contact and sharing of ideas 
should be encouraged at all levels of organization. 
Regularly scheduled meetings and written reports 
also help to maintain a close partnership. 

To a great extent, the success or failure of the 
program depends upon the compatibility of the two 
parties and the degree of freedom given to the out- 
side R & D organization. Interchange of information 
and discussion of objectives are healthy, but over- 
zealous interference on the part of the sponsor 
can be fatal. The sponsor must be patient and must 
understand the limitations of the research process— 


Tips and Techniques 


for every miraculous discovery there are dozens of 
failures and disappointments. If the sponsor follows 
and understands the details of the research, he can 
profit even from the failures. 


> The Small-Company Outlook 


For small companies, outside R & D facilities can 
fill a special need. Many small companies get start- 
ed on one product developed by the founder. Some 
of the luckier ones have added related products 
in response to their customers’ requests. There comes 
a time, however, when these firms must diversify 
further or make significant improvements in their 
products to maintain the lead over other small firms 
which are continually trying to gain a foothold in 
the industry. 

The very small companies cannot afford to main- 
tain a research staff and adequate facilities. The 
“larger” small companies, in general, can conduct 
some of their own research, but they also may want 
to utilize outside research for many of the reasons 
given previously. 

Most small businesses fail to utilize outside R & D 
for two reasons: 

1. They do not understand the need for continued prod- 

uct development and the role of R & D. 
2. They are unaware of the uses, sources, and costs of 
outside R & D. 


Fear of high costs for outside technical assistance 
is largely unjustified. One of the independent re- 
search institutes reports that about one-sixth of their 
projects amount to less than $1000 in total cost. 
About a third are between $1000 and $15000, and 
another third are in a range of $5000 to $7500. 





Hydraulic-Leak Detection 


Microscopic leaks in hydraulic systems, generally 
hard to detect, can usually be located by an inex- 
pensive visual technique. 

A small quantity of fluorescent dye (oil, water, 
or spirit-soluble, whichever is appropriate) is dis- 
solved in the hydraulic fluid. The exterior surfaces 
of the system are then examined under ultraviolet 
light. Even though a leak may be so small that the 
fluid evaporates on escaping, the point of failure 
will fluoresce becavse of the dye deposited there. 

Before this procedure is used, the exterior of the 
system should be examined under the light and care- 
fully cleaned of any substances that may show the 
same color as the dye tracer. Pressurization will 
speed the flow of fluid through a defect, but usually 
at least a day should elapse before a thick metal sec- 
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tion can be certified as sound. 

Most chemical supply catalogs list a variety of 
dyes and lamps or fluorescent tubes that will produce 
ultraviolet light—Donatp F. Janous, Chicago, Ill. 


Multiplying by e 


The value of e, which is an improper number, may 
become unwieldy in certain calculations. When 
this occurs, the fractional value, e=310/114, may be 
sufficiently accurate and is much easier to use. This 
value has an inaccuracy of only 0.001.—Morris A. 
Suntop, Rochester, N. Y. 


Do you have a helpful tip or technique for our other 
readers? You’ll receive ten dollars or more for each 
published contribution. Send a short description plus 
drawings, tables, or photos to: Tips and Techniques 
Editor, MACHINE DESIGN, Penton Bldg., Cleveland 13, O. 
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scanning the field for ideas 


Folding toggle linkage forces cutting teeth to project beyond nominal 
diameter of a cutting head. Thus, a tubular casing, which is slightly larger than 
the nominal cutting-head diameter, can be advanced directly behind the cutter to 
support the hole. When the drill is retracted, the linkage withdraws the teeth 
to permit the cutting head to pass through the casing. Principle employed in a 
trench drill by Salem Tool Co., Salem, Ohio. 
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Hinged concentric rings float radially to maintain seal- 
ing during angular misalignment of a flexible coupling. The steel 
rings are bonded to a neoprene seal which has a reduced “hinge” 
section. Principle employed in a seal by Sier-Bath Gear and Pump 
Co. Inc., North Bergen, N. J. 


Correcting cam _ provides input to differen- 
tial gear set in the drive train of a lead screw to 
offset the pitch errors of the screw. Motion correc- 
tions produced by the cam profile rotate the pinion 
carrier (spider). The linear cam is attached direct- 
ly to the table driven by the lead screw. Principle 
employed in thread grinder by VEB Freiberger 
Praezisionsmechanik, Freiberg/Sachsen, Eastern 
Germany. 


Differential 
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Correcting 
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Air-inflated sleeves 
increase effective filter area 


with no increase in over-all 
cross section of the assembly. 
When the air system is shut 
down, the sleeves collapse 
to permit easy installation 
or removal of the assembly. 
Principle employed in a 
filter by American Air Filter 
Co. Inc., Louisville, Ky. 


Twin-span support permits boom to stricts boom operation to one side only. Boom- 
pass “over center” and operate on either side principle, employed on cargo ship, developed by 
of derrick. Usual single-span arrangement re- H. C. Stulken Sohn, Hamburg, Germany. 
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Variable-length "fingers" on a plastic card provide information storage 


and read out. The cards can be prepared by hand cutting with scissors or by 
use of a card punch. Principle employed in a card reader by Jordan Controls 
Inc., Milwaukee, Wis. 


Piston releases ball to permit reverse flow in a check valve. With no pres- 
sure on the piston, the valve operates as a regular check valve. However, if 
reverse flow is desired, the ball can be unseated by pressure applied to the piston. 
Principle employed in check valve by Heilmeier & Weinlein, Munich, Germany. 


Normal flow 
direction 
—___—_— 
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A design and specificction guide for 


Laminated-Plastic and 


Vulcanized-Fiber Parts 


F. J. HUTTA 
Manager, Planning and Engineering 
Taylor Fibre Co. 
Norristown, Pa. 


ESIGN of a laminated-plastic or vulcanized 

fiber part must take certain basic properties 

into account—if a quality part is to be pro- 
duced easily and at lowest cost. Also, method of 
fabrication, tooling, and possible cost-saving in pro- 
duction operations must all be considered at the 
design stage—and the drawings and specifications 
should spell out the necessary details. 

Based on a study of common errors in designing 
and specifying parts, this article describes principles 
of sound specification practice and particular design 
details that apply to these materials. 


Fig. 1—Small-lot production of dis- 
tributor caps for test engines utilizes 


: Sov at etione tities nei oe 
9 ae Se nega, ypneqpanurd > Characteristics and Fabrication 


The caps were 
machined from sheet stock. In lots 


large enough to spread tooling costs, The characteristics of both laminated plastics 
caps would be molded. : : : ; 
and vulcanized fiber which most affect design and 
specification of parts made from them are those 
pec p 
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resulting from the resilience and from the laminar 
structure of the materials. 

Any fabrication operation parallel to the lami- 
nations is in the weakest direction of the material 
and should be avoided, Where the design will per- 
mit, operations such as drilling, tapping, and broach- 
ing should be done perpendicular to the laminations. 

Both materials can be machined on standard wood 
or metal-working equipment, Fig. 1. In addition, 
they are easily formed, either by molding plies of 
the coated base material under heat and pressure 
or by postforming (heating and forming) laminated 
sheets. 

The strength-to-weight ratio of several laminated- 
plastic materials averages 58 per cent higher than 
that of alloy steels. Other properties of these ma- 
terials include high heat-insulation and electrical- 
insulation characteristics, good machinability, good 
wear resistance, and high resistance to steam, oil, 
and corrosive atmospheres. 

Laminated plastics and vulcanized fiber are gen- 
erally easier to machine than metals; they require 
few specia: machine tools. 

Among the properties of these materials which 
require modification of metal-machining practices 
are: 


1. Low shear strength permits high cutting speeds and 
feeds, even on machines of light construction. 

2. Resilience of the materials requires sharp cutting 
tools with greater clearance and less rake than those 
used for metal parts. Resilience necessitates more lib- 


eral tolerances than those that can be held on metal 
parts. Also because of resilience of the materials, 
drilled and punched holes must be made with tools 
slightly larger than the desired hole diameters. 

. Low thermal conductivity requires greater cooling 
provisions for the work and cutting tools than those 
needed for metal machining. 

. Laminations in the material require confining jigs 
to prevent splitting of the laminate when it is nec- 
essary to machine parallel to laminations. Precau- 
tions are also required to minimize chipping on the 
lower or break-through surface when brittle materials 


are drilled. 


> Ordering Information 


Sometimes the user of materials purchases stand- 
ard sheet or rod stock and fabricates his own parts. 
More frequently, users purchase parts either par- 
tially or fully fabricated from the material supplier. 
In either case, the supplier should be given com- 
plete information about the part to be fabricated. 

Complete information includes the material speci- 
fication, mechanical, physical, and electrical _ re- 
quirements, a drawing with full dimensions and 
tolerances, and end-use information on the func- 
tion and environment of the part. If the user is to 
make the part, information about the method of 
fabrication also should be included. 

When the supplier is to fabricate the part, it is 
better not to specify the method of fabrication. 
Some grades of materials are better suited than 
others to different fabricating methods, The sup- 
plier is in a good position to decide which method 


Table 1—NEMA Standard Thickness Tolerances on Laminated-Plastic Sheets 





Thickness, 
Nominal 
(in.) 


X, XP, XX, 
XXP, XXX, 
XXXP, FR-3 
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glass fabric: G-3. Melamine resin, glass fabric: G-5. Silicone 
resin, glass fabric: G-7. Epoxy resin, glass fabric: G-10, 
G-11. Phenolic resin, nylon fabric base: NS. 

+All tolerances are plus or minus except those preceded by 
a plus sign. These are plus only. 
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will best meet the specifications and requirements 
of the part at the least cost. 


Drawings: Block dimensions and tolerances or draw- 
ings are often a source of confusion. Block dimen- 
sions standardized for metal parts are usually un- 
realistic when applied to laminate or vulcanized- 
fiber parts. Tolerances should be repeated beside each 
dimension to which they apply. 

Another common problem is caused by the fail- 
ure to bring revisions up to date on old drawings 
of parts already completed. Differences in dimen- 
sions or tolerances should not only be shown clearly 
on the blueprint but should also be pointed out in 
the accompanying order. When a new drawing ob- 
soletes previous ones, this should be clearly noted. 

When slight, permanent revisions to part draw- 
ings are to be made, it is advisable to determine 
whether or not the existing tooling can be modi- 
fied to take care of the change. Modification can 
often be done at less cost than making a new die. 

Specifications which accompany the blueprint 
should fully interpret all notes on the print. Copies 
of engineering standards, manufacturing standards, 
or other standard instructions which apply should 
also accompany the order. 


Common Specification Omissions: Incomplete 
part specification can lead to delays or to parts 
being made to “unless-otherwise-specified” stand- 
ards (which may be unsatisfactory). Some of the 
most common omissions are: 


1. Thickness tolerance. Both laminated-plastic and vul- 
canized-fiber materials are made to standard toler- 


Laminated plastics, also known as reinforced 
plastics, are made by impregnating paper, cot- 
ton, asbestos, glass cloth, nylon, or other base 
materials with phenolic, melamine, silicone, or 
epoxy resins and building layers of these ma- 
terials to desired thicknesses. The laminate 
is then subjected to heat and pressure which 
fuse it into a dense, insoluble, homogeneous 
material. Composite laminates are made by 
facing or sandwiching basic laminated plastic 
materials with vulcanized fiber, rubber, copper, 
lead, aluminum, magnesium, stainless steel, 
beryllium copper, or other materials. 


Vulcanized fiber, a regenerated cotton cellu- 
lose material, is made by passing layers of 
paper through a bath of zinc chloride. The 
solution gelatinizes the paper, and causes the 
individual fibers in the various layers to cohere 
into a homogeneous sheet. The resulting prod- 
uct, after being leached, dried, and finished 
calendering, is a dense material in which 
fibrous structure remains intact to varying 
grees, depending on the grade being processed. 
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Fig. 2—Diameter tolerance of + 0.000 in., —0.002 in. 
is held on ends of laminated-plastic coil form. Stop 
collars are also made of laminate material. Fabrica- 
tion of all three parts ordered together permits dis- 
tribution of tolerances between ID of collars and OD 
of coil form for the specified slip fit. 


Table 2—NEMA Standard Tolerances 
on Laminated Tubing and Rod 


Diameter Tolerance, 
(in.) Plus or Minus (in.) 








Rolled and Molded Tubing (ID Tolerance) 

% to i 0.003 
% to 1tf 
2to4 

4% to12 (rolled only) 

Rolled and Molded Tubing and Molded Rod (OD Tolerance) 
% to 1}§ 0.005 


2to4 0.008 
4% to 12 (rolled only) 0.025 


Table 3—Minimum Fabrication 
Tolerances—Sanding 


Thickness Tolerance, 
Plus or Minus (in.) 


—Sheet Width (in.) 
24 





Operation 





12 
Sand one side 0.002 0.003 
Sand two sides 0.001 0.001 





ances, Table 1 and 2, but closer tolerances can be 
held by sanding, Table 3. If closer-than-standard 
tolerances are needed, the specification should call 
for sanding and should indicate whether the material 
is to be sanded on one or both sides. Sanding adds 
about 10 per cent to material cost. 

. Color. Vulcanized fiber and most laminates can be 
supplied in a number of colors. The natural color is 
supplied unless otherwise specified. 

- Finish. If finish is not specified, complete end-use in- 
formation should be included so that the supplier 
can furnish the part in the best finish for the appli- 
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cation. If fungus-proofing is required, the applicable 
military specification should be noted. 

_ Creasing or scoring. Vulcanized-fiber parts can be 
creased or scored for subsequent bending. Scoring cuts 
the surface of the fiber and should be specified when 
the bend is to be made away from the line. Usually, 
scoring is not needed on material less than 0.030 in. 
thick. Creasing merely compresses the material along 
the crease line and should be specified when the 
bend is to be made into the line. 

. Holes. If a screw or bolt requires a force fit into a 
hole, the exact hole size should be specified. Toler- 
ances on different types of screws and bolts vary, 
and the desired fit cannot be assured unless the re- 
quired hole size is specified. 


> Cost-Reducing Considerations 


Because the cost of a part can vary widely with 
quantity, it is desirable to consider quantities on an 
annual-requirement basis. Tooling can then be de- 
signed for optimum economy of production. 


Similar Parts: Parts made from the same grade 
and thickness of material can often be produced 


Neo-Cost Extras 


© Color-facing of paper-base laminates. Pro- 
duction quantities of laminate materials can 
be faced on one or both sides with almost 
any color at no extra cost. Color-faced lami- 
nates are often used to identify the source 
of supply, to facilitate assembly of unsym- 
metrical parts which look symmetrical, to 
identify parts with small differences in thick- 
ness, to identify similar parts that are of 
slightly different sizes, or to identify parts ac- 
cording to end use. 


Paraffin coating of small parts (to reduce 
water absorption). 
Distributing the allowable tolerance on the 
plus or minus side. 
Scoring, creasing, or embossing (except for 


tooling costs) that can be performed simul- 
taneously with other operations. 


more economically by combination tooling. Also, 
parts having only minor differences may permit the 
use of interchangeable tools, thus reducing total 
tooling costs. For example, two different parts re- 
quiring different sized holes, but in the same po- 
sitions, can often be made more economically by 
a tool that incorporates removable punches than 
by two separate tools. 


Parts for Assemblies: When a number of lami- 
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nated-plastic or vulcanized-fiber parts are to be 
fitted together in an assembly, the specifications 
should call for no tighter fit than is necessary. Al- 
though fairly close dimensions can be maintained, 
tolerances cannot be held as close as with metal 
parts. Thus, the cumulative error of the mating 
parts can become more pronounced. 

The best approach, where mating parts are of 
the same type of material, is to order them together 
or as assemblies, Fig. 2, and to indicate whether a 
slip fit, press fit, or force fit is required. Tolerances 
can then be distributed on the plus or minus side 
for both parts to produce the required fit. For the 
same reason, when laminate or vulcanized parts are 
to fit parts of other materials, samples and prints 
of the latter should be supplied with the order. 


Edges: Punching laminated-plastic and vulcanized- 
fiber sheets that are over 14-in. thick usually pro- 
duces rough edges. Edges can be smoothed by shav- 
ing, at a cost of two to three times that of the 
normal punching operation. Also, shearing of sheets 
over 1/16-in. thick, produces rougher edges than 
sawing. Sawed edges can be held to closer tolerances 
but sawing costs about twice as much as shearing. 
Sheared edges can be held to a tolerance of +0.010 
in. In general, smooth edges should not be speci- 
fied on thick pieces unless necessary for function 
or appearance of the part. 


Hole Breakout: Holes in laminate and vulcanized- 
fiber parts should be no closer together or no closer 
to an edge than the thickness of the material, Other- 
wise the web material may break out. When break- 
out of holes along the edge of a piece is not im- 
portant, this should be stated in the specification. 


Haloing: Also known as corona effect, haloing 
usually takes the form of bumps or crazing around 
the edges of a hole. This effect is caused by the 
drill or punch pushing through the material, Fig. 3. 
Haloing is most likely to occur in the more brittle 
grades of laminates such as glass-base, Grade XXXP 


i. ab Saran 


Fig. 3—Stamped glass-melamine part, left, shows 


halo- 
ing,” a common occurrence in the more brittle laminate 


materials. Clamping or backup devices used in fabrica- 
tion can minimize or eliminate this effect, right. 
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Fig. 4—A change in material specifications to a more ex- 
pensive laminate (canvas phenolic to linen phenolic) re- 
duced cost of small gear blanks by 18 per cent. Reason: 
The blanks could then be punched instead of fly-cut. Linen- 
base laminate also increased life of gear. 


paper-base, and the metal-clad laminates. Haloing 
can be minimized with the use of clamping devices 
during the fabrication process. The function and 
strength of the part are not affected by haloing. 


Material: Phenolic paper-base laminates are the 
least expensive of the laminated-plastic grades and 
should be considered where design permits. Still 
lower in cost are the vulcanized-fiber materials, 
which have excellent electrical-insulation properties 
and good mechanical strength. 

Sometimes, however, the use of a more expensive 
material can reduce the over-all cost of a part, Fig. 
4. Canvas-base laminates cost more than paper- 
base grades, and linen-base grades, more than the 
canvas, but fabricating properties improve in the 
same order. 


Conflicting Specifications: A clash between prop- 
erties of the material selected and specifications of 
the finished part can cause conflicts. Some are: 


1. Bright finish on laminate parts. A bright finish re- 
quires a higher-than-normal resin content in the lami- 


Table 4—Normal Fabrication Tolerance— 
Punching, Turning, or Drilling 


NEMA Thickness Tolerance, Total 
Grade (in.) (in.) 





———Hbole Diam or Blank Size (in.)———— 
To% “4-2 %-1 1-3 


0.004 0.004 0.005 
0.006 0.006 0.006 
0.008 0.008 0.008 


0.005 0.007 0.007 
0.007 0.008 0.008 
0.008 0.010 0.010 


0.005 0.007 0.008 
0.006 0.008 0.008 
0.008 0.010 0.010 


0.004 0.005 0.006 
0.005 0.006 0.007 
0.008 0.010 0.012 


0.005 0.006 0.008 
0.006 0.008 0.010 
0.008 0.010 0.012 


——" 
Ce 
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Fig. 5—Tolerance build-up on length (2.955 in.) of preci- 
sion laminated-plastic pusher-arm parts is held to plus or 
minus 0.002 in.; flatness, to plus or minus 0.005 in. 


nate. Because high-resin laminates are relatively brit- 
tle, parts are more susceptible to haloing and chip- 
ping during fabrication. 

2. Smooth, machined surface. Linen-base laminates pro- 
duce the best machined surface but they are weaker 
than canvas-base laminates and have less electrical 
resistance than paper-base grades. A smooth finish 
should not be specified if other properties are more 
important. 

3. Close tolerances on glass-base laminates. Cutting 
tools dull rapidly on glass-base laminates. Generally 
a choice must be made between using glass-base lami- 
nates and holding close tolerances. 


> Design Tolerances 


One of the most common errors in specifying 
laminate and vulcanized-fiber parts is designing to 
unrealistically close tolerances, Normal fabrication 
tolerances are wider than can be held on metal, 
Table 4 and 5, mainly because both laminated 
plastic and vulcanized fiber are more resilient than 
metal. In general, metal parts can be held to tol- 
erances in the ten-thousandths of an inch while tol- 
erances on laminates and vulcanized fiber are usu- 
ally measured in thousandths. 

This does not mean that closer fabrication toler- 
ances than those shown cannot be held. In some 
cases, the requirements of the application may make 
the additional cost practical. 

When extra close tolerances are specified for 
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holes without any real need, fabrication usually 
requires drilling when the less expensive punching 
would do. Jack spacers, for example, have been 
specified with +0.001 in. tolerance on the hole di- 
ameters, but since wires or tubes pass through the 
holes, such close tolerance is almost always un- 
necessary. Nor are close hole tolerances needed 
when bolts with washers on both sides are to be 
inserted through the holes. 

In parts having multiple holes in a line, toler- 
ances can, of course, build up over the entire piece. 
Where this is objectionable, the problem can be 
minimized by specifying all tolerances from one point 
rather than from a moveable dimension, With such 
precautions, tolerance buildup can be held within 
close limits, as shown in the precision switch-pusher 


arm, Fig. 5. 
The hygroscopic nature of vulcanized fiber can 


Table 5—Normal Fabrication 
Tolerances—Shearing 


Thickness, Tolerance, Plus or Minus 
(in.) (in.) 


———Length or Width (in.) - 

Under 2 2-6 Over 6 
0.008 0.010 0.015 
0.006 0.007 0.012 
papond 0.008 0.010 


0.008 0.010 


cause parts made of the material to shrink or swell, 
depending on moisture conditions. Thus, hole sizes 
can change between the time the part leaves the 
manufacturer and the time it is put into an as- 
sembly, and tolerance specifications of +0.002, 
—0.000 in. on small holes can be totally unrealistic. 
Some fabricators control shrinking and swelling to 
some extent by shipping vulcanized-fiber parts in 
sealed polyethylene bags, but the control ends when 
the containers are opened. 

Circular parts, if punched from sheet stock, are 
subject to the same tolerances as punched holes and 
the same considerations apply in specification. 

The least amount of shrinkage in vulcanized- 
fiber parts is in the direction of the grain. Vulcan- 
ized-fiber sheets are made wide so that the material 
can be cut into strips and used with the grain 
running either parallel or perpendicular to the cut 
edge, as desired. 


> General Applications 


Flat Parts: Sheet stock costs the least of the stand- 
ard forms of laminated plastic or vulcanized fiber. 
Stamping parts from sheet is one of the least ex- 
pensive fabrication processes. For these reasons, de- 
signing a part so that it can be stamped from sheet 
stock (even if it requires additional pieces and an 
assembly operation) often produces the most eco- 
nomical method, Fig. 6. 

Rod-shaped parts can sometimes be produced 
more economically from sheet than from rods, par- 
ticularly parts like tuner shafts, that usually re- 
quire two flat, parallel surfaces. Such parts could 
be fabricated by either: 1. Machining the flats on 
round rods. 2. Machining the round part of the 
shaft on flat strips cut from sheet stock. In most 


Fig. 6—Two-part stamped construction of vulcarized-fiber insulator was less 
expensive than a one-piece molding, in spite of the additional assembly 
operation required. Die costs were less for the stampings, and production 
by stamping was faster than it would have been by molding. 
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cases, fabricating the shafts from strips sawed from 
sheet stock is the best method. First, the raw ma- 
terial costs much less. Second, the sheet stock has 
flat, parallel surfaces to begin with, and sanding 
of the sheet produces flats within the required close 
tolerances. 


Tubular Parts: Specifications for tubular parts 
should indicate whether the part is to be made 
from rolled or molded tubing, or should specifically 
ask for recommendations of the fabricator, based 
on end-use information furnished. 

Rolled tubing is made by convolutely winding 
layers of resin-impregnated base material on a man- 
drel. During the winding process, both heat and 
pressure are applied. The heat softens the resin, and 
the pressure insures bonding of the layers. After be- 
ing finish-cured, the tubes are centerless-ground to 
size and may be subsequently buffed, painted, or 
sanded if required. 

Molded tubing is made in the same general way 
except that the finish-curing is done in a mold 
under pressure. Generally, molded tubing offers 
better mechanical properties and moisture _resist- 
ance than rolled tubing. Electrical properties of 
rolled tubing are usually superior to those of molded 
tubing because there is no mold line to provide a 
path of least resistance for electrical leakage. Con- 
centricity tolerances can be held closer in rolled 
tubing. 

Dimension specifications should be for ID and 
wall thickness, rather than OD and wall thickness, 
because the tubing is made on mandrels. 


Washers: One of the most common applications 
for laminated plastics and vulcanized fiber is wash- 
ers. Thickness of a washer has an important bear- 
ing on fabricating costs. When the wall of the 
washer is less than its thickness, it is called a bush- 
ing or spacer. Such parts, for best quality, should be 
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Fig. 7 — Small design 
change (inside radius 
changed from 1/16 to 
3/32 in.) on shield for 
circuit-breaker arm_per- 
mits part to be post- 
formed from sheet, right, 
instead of being cut from 
laminate tube, left. A 
desirable toe-in of the 
sides is also incorporated 
into the postformed part. 


cut from tubing rather than be stamped from sheet, 
even though costs are greater. A way to eliminate 
this extra cost when thick washers (or other flat 
parts) are needed is to replace the thick part with 
two or more thinner ones. Use of thinner washers 
also reduces the number of thicknesses which must 
be purchased and stocked when considerable thick- 
ness variations are anticipated. 


Shaped Parts: Beside machining, laminated plastic 
parts can be shaped in two other ways—postforming 
and molding. 

Postforming is accomplished by heating the basic 
laminated material—usually sheet, but it can be rod 
or tube—to just below the blistering point (450 to 
500 F), then molding to the desired shape. A fab- 
ric-base postforming grade such as NEMA Grade 
C is used where toughness, resilience, mechanical 
strength, and abrasion resistance are required; a 
paper-base grade such as Grade XX, where me- 
chanical strength is secondary to low cost or good 
electrical properties. These postforming grades can 
be formed into intricate shapes, compound curves, 
and relatively deep draws. 

One of the principal advantages of postforming 
is that relatively simple tooling is required. Molds 
can be made from metal, phenolic, hardwood, high- 
strength concrete, or even other laminated plastic. 
Metal is generally preferred because its high heat 
conductivity draws heat away rapidly from the piece 
being formed and thus speeds up cooling. The pos- 
sibilities of postforming should not be overlooked, 
even when the shape of a part approximates a 
standard form of laminated plastic, Fig. 7. 

Molding of laminated parts is done by a similar 
process as that used to make laminated-plastic sheets 
except that the resin-coated base materials are 
pressed in a mold. Usually the only machining op- 
eration required is trimming. Parts can be molded 
from any laminated plastic, including copper-clad 
and other combination laminates. 
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can be provided by push-pull controls. They _ not be the same type motion. 

can transmit motion between two fixed points, 
or between points which are changing their rela- 
tive position. These cables can be routed up, down, 
over obstacles, even around corners, without inter- 
mediate links or pulleys, 

Typical applications range from power lawn mow- 
ers to flux-mapping of nuclear power stations. 

Unlike ordinary tension cables, these controls can 
transmit motion in both the “push” and the “pull” 
directions. However, to fully utilize this two-way 
capability, these controls must be properly integrated 
into the complete <esign of the product. 

This article describes the various types of controls, 
discusses their advantages and limitations, and de- 
tails the design practices necessary to obtain effi- 
cient motion transfer. 


Sapte one economical transmission of motion _ or rotary. Input and output of any one cable need 


> Construction 


In general, control cost is a function of capacity 
and performance capabilities. The ideal control is 
one which meets, but does not unnecessarily exceed, 
performance demands, 


> Input or Output Form eiaaal 

Basically, all push-pull cables transmit motion by 
linear displacement of a cable relative to a fixed 
conduit, Fig. 1. The conduit may be either flexible 
or rigid. The input or output may be linear, arcuate, 


Fig. 1—Basic components of a push-pull control. 
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The simplest, !owest-cost controls consist of solid- 
wire cable with a conduit of either spirally wrapped 
wire, Fig. 2, or a plastic encased, punched flat-wire 
ribbon, Fig. 3. Cable material may be spring steel 
or stainless steel. 

Minimum bend radii necessary to prevent the cable 
from taking a permanent set are proportional to 
cable diameter. Therefore, the load-capacity advan- 
tage of the larger cables is counterbalanced, in many 


installations, by the difficulties of providing ade- 
quate bend radii. 

At somewhat greater cost, flexible multiple-strand 
cables, Fig. 4, reduce the bend-radii requirements 
while providing increased capacity. The cable may be 


Fig. 3—Low-cost control 
composed of a solid-wire 
cable and a flat-wire rib- 


bon conduit. 


Fig. 2—Simple control composed of 
a solid-wire cable and a spirally 
wrapped wire conduit. 
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single or multiple-layer, depending upon the size. 
The conduit is normally a spirally wrapped wire, as 
in the simpler controls. 

For maximum load capacities in relation to bend 
radii, two arrangements are available. In either, 
the cable is normally multiple strand. 

However, the conduit may be of multiple-strand 
construction, to provide flexibility, Fig. 5, or it may 
be of rigid tubing. 


> Load Capacities 


Force transmitting capacity is proportional to the 
diameter of the cable. Maximum recommended loads 
in compression are usually about 50 per cent of the 
maximum recommended tension loads. 

The solid-wire cables are normally limited to 


Fig. 4—Flexible mul- 
tiple-strand cable and 
spirally wrapped wire 
conduit. This arrange- 
ment permits reduced 
bend radii. 


Fig. 5—Flexible multiple-strand cable and con- 
duit. This combination permits minimum bend 
radii in relation to load capacity. 





Lost motion —= 


Tension load 








Compression load ~— 





Fig. 6—The clearance necessary. between 
cable and conduit permits lost motion. 


Fig. 7—A rod fastened to 
the multiple-strand cable 
provides a convenient at- 
tachment point. 


about 15-ib compressive load. The multiple-strand 
cable and spiral-conduit controls withstand compres- 
sive loads up to 80 Ib. The multiple-strand cable with 
multiple-strand or rigid conduit has compressive- 
load capacities as high as 1000 lb. 


> Service Life 


Even though the cable is continuously flexed dur- 
ing operation, the loads in a properly selected cable 
are low enough that fatigue failure is not normally a 
problem. 


> Bend Radii 


Bends in the conduit must be of sufficient radius 
to permit the cable to “flow” smoothly without ac- 
quiring a permanent set. Minimum recommended 
radii may vary from 2 to 8 in., depending upon cable 
diameter and construction, 

Bends with radii smaller than the recommended 
minimum values will produce excessive friction and 
reduce service life. 


> Lost Motion 


The difference between input and output move- 
ment, Fig. 6, is often the most troublesome factor 
in push-pull control application. However, if mini- 
mum lost motion is an essential performance re- 
quirement, it can be provided by proper applica- 
tion techniques. 

Lost motion can result both from deflection losses 


and backlash. 


Deflection: Two factors are responsible: 1. Strain 
in the cable. 2, “Snaking” of the cable under com- 
pression loads. 

Strain is controlled by selection of a cable of ade- 
quate diameter for the imposed load. 

Snaking depends primarily upon amount and uni- 
formity of clearance between the cable and the con- 
duit. A minimum uniform clearance permits the 
minimum snaking or column-action buckling of the 
cable when it is under compression loads. 


Backlash: The necessary clearance between the 
cable and conduit permits translation of the core 
when it is subjected to alternate tension and compres- 
sion loads. Total backlash depends upon both clear- 
ance and total amount of bending. 

Control specifications normally include a factor 
to permit determination of the expected backlash in 
a proposed installation. For one typical 1/4-in. cable, 
the factor is 0.0004 in. per deg of bend. 


Conduit Movement: Adequate constraint of the 
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Fig. 8—Telescoping rod 
ends can provide up to 20 
in. travel. 


Fig. 9—Sector and gear 
provide rotary output 
motion. The cable end 
moves in an accurate 
path. 























conduit end pieces is absolutely essential. However, 
if the load rating is not exceeded, the conduit itself 
does not require clamping, except as needed to pre- 
vent the cable from possible mechanical damage 
from moving parts of the machine. 


> Travel Range 


In the usual type application, push-pull controls 
have a nominal travel range of several inches, with 
a relatively low linear speed. 

However, the higher performance controls can 
also transmit high-frequency oscillatory-type loads, 
such as those encountered in mechanical servo feed- 
back systems. To provide maximum service life, an 
adjusting means should be provided for periodic re- 
location of the operating stroke within the total 
available travel range of the control. 

In the solid-wire type control, linear-travel range 
is determined by the difference in length between 
the cable and the conduit. The practical limit is 
usually 3 to 4 in. because of the buckling tendency 
of the unsupported cable under compression loads. 

A rod is attached to the end of the multiple-strand 
cables to provide a convenient attaching means, 
Fig. 7. The configuration of this rod and of the 
mounting sleeve attached to the conduit combine 
to determine the travel range. Normal maximum 
linear-travel values vary from | to 6 in, However, 
telescopic versions can provide 6 to 20 in. travel, 
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Fig. 10—Rack and gear 
provide rotary output mo- 
tion. The cable end moves 
in a straight path. 


Fig. 8. 

Normally, load capacity decreases as the travel 
range increases. 

Angular motion of the end piece is also required 
if the input or output is arcuate motion. 

The solid-core cable provides angular motion by 
simple deflection of the exposed portion of the cable. 
This deflection should normally be limited to 5 deg 
either side of the normal straight position. 

In the multiple-strand cables, a swivel joint in 
the mounting sleeve permits angular deflection of 
the rod end. Maximum recommended values vary 
somewhat, but range from 5 to 10 deg either side 
of the normal straight position. 

Rotary-motion output or input can also be pro- 
vided. However, the cable travel is linear. 

In one arrangement, a gear sector drives a small- 
diameter gear, Fig. 9. The end of the cable attached 
to the gear sector moves in an arcuate path. 

In another arrangement, a small pinion is driven 
by a rack, Fig. 10. Here, the end of the cable moves 
in a straight line. 

A more sophisticated arrangement uses a hobbed 
gear which engages the spiral outer wrapping of 
the flexible cable, Fig. 11. A housing protects the 
gear and the cable. The extreme flexibility of the 
multiple-strand cable permits the use of relatively 
small-diameter gears. 

Variations of this basic design permit the cable 
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to drive one or more secondary cables. The design 
also provides unlimited rotary motion. 


> Friction 


Even if a cable appears to be perfectly straight 
there will be a nominal friction loss. The usual 
bends in a cable increase the friction losses. Control 
specifications usually include the necessary data to 
determine friction loss as a function of the total 
curvature of the cable, Fig. 12. 


> Lubrication 


Normally, the cables are lubricated at the time of 
manufacture with a lubricant that is unaffected by 
temperature extremes. 

Solid-wire cables may require periodic lubrica- 
tion, but the more complex cables are usually sealed 





Step-by-Step Design Procedure 


I. Determine: 1. Maximum load in each direc- 
tion required at output end. 2. Permissible lost 
motion. 3. Travel required. 4. Range of op- 
erating temperatures. 5. Other unfavorable con- 
ditions such as dust, dirt, moisture, chemical 
corrosion. 


. Tentatively select a cable and make a large- 
scale layout drawing. Use as few bends as pos- 
sible, and keep bend radii equal to or larger 
than recommended minimum values. If this 
limitation cannot be met, select another cable 
that will tolerate shorter bends. 


. Provide positive locating points for each end of 
the cable. Total length of the cable assembly 
can now be estimated. 


. Build a mock-up of the proposed installation, 
duplicating the relative location of the input 
and output ends, the load required at the out- 
put end, as well as the proposed routing and 
clamping arrangement. 


’. Exact cable length can be determined now. It 
should be just enough to provide adequate 
length when all the manufacturing tolerances 
of the machine components are combined to 
produce the maximum over-all length. Excess 
cable length necessitates extra bends which add 
to the lost motion and friction load. 


. Critical performance characteristics can be veri- 
fied by equipping the mock-up with an actuat- 
ing device and a means of applying a simulated 
load. Characteristics which should be investi- 
gated include measurement of cable friction, lost 
motion, and life in expected environmental con- 
dition such as dust, moisture, or corrosive at- 
mosphere. Periodic measurements of friction 
and lost motion during the durability test are 
helpful in establishing the rate of performance 
deterioration. 











so that no further lubrication is required. 

Sealed controls can be obtained with a grease 
fitting to permit periodic lubrication and flushing 
of the end assemblies. These fittings must be installed 
by the control manufacturer. However, the presence 
of these fittings often tempts the uninformed operator 
to over-lubricate or use improper lubricants, thus 
damaging the seals. 


Fig. 11—Spiral outer wrapping of the cable engages 
hobbed gear wheel to provide rotary output motion. 
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Fig. 12—Friction loss curve for a 
typical push-pull control. 






































Fig. 13—Methods for attaching linkages to 
the ends of solid-wire cables. 
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> End Attachments 


The designer usually has a choice of several meth- 
ods for attaching the motion-transmitting cable to 
the associated mechanisms, as well as a choice of 
methods for fastening the conduit ends. 


Solid Cable: Straight-line or arcuate motion links 
can be attached to the solid-wire cables by any one 
of the methods shown in Fig. 13. Screw clamps, 
attached directly to the cable provide adjustment of 
their location along the cable. The other methods 
require that any needed adjustment be provided 
elsewhere in the system. 


Flexible Cable: Usually, some form of a solid end 
is attached to the flexible cable, as shown in Fig. 14. 











Fig. 14—Adjustable end rod on a mul- 
tiple-strand flexible cable. 


The threaded-rod type is adjustable, whereas the 
others are nonadjustable. 


Conduit: The solid-wire control does not provide 
for extreme accuracy of location of the ends. In 
fact, this feature is used as a means of providing 
adjustment of the location of the cable travel. The 
control should be clamped reasonably close to the 
end of the conduit, however. 

The more complex controls incorporate an attach- 
ing and locating arrangement in the mounting sleeve 
attached to the conduit, Fig. 15. The sleeve may be 
threaded to receive a locknut for through-panel 
mounting, or it may have a clamping groove for sur- 
face mounting. 

If several controls terminate in a control panel, 
the clearance required for attaching the conduit ends 
should be carefully considered. Otherwise, over-all 
space required may become excessive. 


> Operating Environment 


To obtain satisfactory service life, the operating 
environment must be considered. For example, dust, 
moisture, heat, chemical corrosion, and mechanical 
damage can lead to premature cable failure. 

Dust and moisture damage must be controlled 
by adequate sealing between the movable end pieces 
and the fixed sheath ends. For excessively dusty 
conditions, a special-design wiper seal may be re- 
quired. 

For extreme dust or moisture conditions, a telescop- 
ing boot, Fig. 16, is available. One end of this ac- 
cordion boot attaches to the rod, the other end to 
the fixed sleeve. This boot may require periodic 
replacement during the life of the machine. 





0000000000 








Fig. 15—Anchor points 
for conduit ends. 
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Fig. 16—Telescoping boot 
for protection of cable 
ends in extreme environ- 
ments. 
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Chemica! corrosion and heat damage are usually 
controlled by the choice of materials. 

A flexible covering is often used over the spiral- 
wire sheaths to provide at least minimum corrosion 
protection. 

Mechanical damage may occur during regular 
use of the equipment or during overhaul or repair. 
The cables should be routed so that they are pro- 
tected by the basic machine structure, or if this is 
not practical, additional mechanical protection should 
be provided in areas of likely damage. 

If a cable must be routed across the junction of 
two major components which will have to be dis- 
assembled for repair or overhaul of the machine, 
the cable clamps and end attachments should be 
arranged to facilitate release of at least one end of 
the cable. 


> Cable Splices 


The assembly procedure for large, complex ma- 
chines may require the subassembly of components 
and then final assembly as a separate step. If any 
one control must attach to both these subassemblies, 
it is normally attached to one, and the free end 
left dangling and unprotected until final assembly. 
However, a cable connector, Fig. 17, permits the 
two portions of the cable to be installed independent- 








ly. Then, during final assembly the two parts are 
simply hooked together. 

This same arrangement also facilitates separation 
for the subassemblies, if required for repair or over- 
haul of the machine. 


> Special Requirements 


There are several special requirements or operat- 
ing conditions which should be considered for each 
cable installation. Normally, only a limited number 
of these considerations will be applicable to any one 
installation. 


Controlled Friction: Normally, special emphasis 
is placed upon reducing friction. However, in some 
special applications, it may be necessary to provide 
a source of controlled friction. For example, in ‘a 
mechanical-feedback servo system, extra friction in 
the cable leading to the control lever may be re- 
quired to insure that the error signal will operate 
the servo device rather than moving the control lever. 

If the friction arrangement is located at the servo- 
device end of the cable, the additional load will 
be imposed upon the cable each time the control 
lever is operated. However, none of the error signal 
will be consumed in overcoming cable backlash. 

Location of the friction device at the lever end 
of the cable reduces cable loads, but requires the 
error signal to overcome cable backlash. Whenever 
the error signal reverses direction, the backlash then 
causes inaccuracies in the servo system. 


Fig. 17—Connector for 
splicing cable, 


Fig. 18—Vernier adjustment permits precision positioning at any point within the normal travel range. 
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Fig. 19—Multiplier link- 
age for reducing effect of 
cable lost motion. 


Fig. 20—An insulated 
electrical conductor can 
be provided within the 
multiple-strand cable. 





Cable travel 


Position Locking: If the selected position of the 
cable must be retained, regardless of vibration, shock, 


or other external influences, a positive friction lock 
at the input end of the cable can be used. Usually 
this lock is a spring-loaded clamp which grips the 
cable and holds it in the selected position. A quick- 
release device permits repositioning of the core. 


Vernier Adjustment: If the cable must be precisely 
positioned at an infinite number of points in its 
normal range, a vernier adjustment should be con- 


sidered. 

A quick release permits linear movement of the 
cable to the nominal setting. The vernier is then 
engaged and the cable rotated to actuate 4 worm 
gear for final positioning, Fig. 18. 

Cables using the hobbed-gear control box also 
provide vernier adjustment. No engagement or re- 
lease of a vernier device is required. Linear motion 
of the cable rotates the hobbed gear to the nominal 
position; rotary motion of the cable provides vernier 
rotation of the gear. 


Spring-Loaded Return: If absolute minimum back- 
lash is desired, a spring-loaded return should be 
considered. This arrangement requires a spring strong 
enough to return the entire system when the input 
load is removed. 

In effect, the push-pull control is converted to a 
tension cable. Load changes produce only variation 
in the amount of tension, rather than changes from 
tension to compression, Limiting factor here is the 
handle loads that can be tolerated by the operator. 
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Ratio Increase: Lost motion can also be reduced 
as shown in Fig. 19. The input motion is multiplied 
by a lever to provide increased cable travel. A similar 
lever reduces the cable travel to an output motion 
comparable to the input motion. 

In this arrangement, lost motion in the control 
assembly is a smaller proportion of the input and 
output motion than if the two points were connected 
directly. 


Thermal Expansion: In many applications, varia- 
tions in conduit and cable length as a function of 
ambient temperature change can be disregarded. 
However, in high-precision applications, this factor 
must be considered. 


Electrical Conductor: Special cable assemblies are 
available which include insulated electrical conduc- 
tors for transmission of power or control signals, 
Fig. 20. This arrangement can help simplify the in- 
stallation if both electricity and motion must be 
transmitted. 


External Pressure: If the control traverses pres- 
surized compartments, both the effect upon cable 
operation and the effect upon compartment leakage 
must be considered. The conduit must be strong 
enough to resist the squeezing effect which would 
increase operating friction. 

Any pressure leakage through the conduit into 
the clearance around the cable will reduce the ef- 
fectiveness of the cable-to-conduit seals at the end 
pieces. 
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Drill Rig Walks to Work 


COAL VEINS too thin for conventional mining are worked « Working flights « 
profitably by a dual coal auger that bores parallel holes from A 

18 to 30 in. high and up to 150 ft long. It bores accurately in 

veins only 3 in. thicker than the auger diameter. Size of coal 

pieces removed is controlled by changing drill heads on the 

front of the auger. After a hole is completed, auger strings are 

withdrawn and stacked and the machine walks to another posi- 

tion to start a new hole. 


SUPPORT FEET ore raised or lowered hydraulically 
to level the rig during the drilling operation. To 
move to a new site, the rig is lowered to the 
skid and the support feet are lifted off the ground. 
Walking jack is a long hydraulic cylinder that is 
contracted to pull the rig along the skids. In the 
new location support feet are lowered, and the 
rig is lifted to working height and leveled. Skids 
are extended in preparation for the next step. 
independent control of forward and rear walking 
jacks is used to turn the rig or follow the contour 
of a hill 























DIFFERENCE in areas between rod side of piston and free side is used 
as cushioning factor in double-extension carriage piston. For uniform 
speed during most of the carriage travel, both pistons operate simul- 
taneously at a slightly different rate of speed. Areas on rod sides of 
pistons are 4/5 as large as free areas. Therefore, when cylinders 
are extending, cylinder 2 moves 4/5 as fast as cylinder 1. When cylinder 
1 has completed its travel, cylinder 2 has 1/5 of its linear range left to 
go. This last 1/10 of total carriage travel proceeds at approximately 
Y2 speed, since the fluid is moving only one piston. 
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COUNTERROTATING AUGERS keep flow of 
coal uniform. Previously used same-handed 
augers tended to drive loose coal to one 
side, causing the clogged auger to climb and 
distort the boring contour. The new sys- 
tem keeps flights in line, makes cleaner cuts, 
avoids breaking out of coal vein on close 
cuts. Cutting heads can be replaced by 
others with different bit spacing to vary the 
size of coal chunks removed. Wedges break 
out the web between individual round bores 
leaving an oval hole in the hill. 
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QUICK AND SAFE uncoupling 
of auger flights with a hy- 
draulic uncoupler is accom- 
plished by a workman in a 
safely remote station. Auger 
couplings are spring-loaded 
pins. V-shaped uncoupling 
shoe depresses the external 
pin to release the coupling pin 


EXTENSIBLE BOOMS on the flight hoists are a space-saving feature 
that allows the hoists to be operated from a post set closer to the 


machine than otherwise possible. The boom extends as the hoist 
swings out to pick up an auger flight, and retracts as the flight is 
swung into position ahead of the carriage. Boom-extending cylin- 
der and boom-rotating hydraulic motor operate simultaneously; a 
standard flow-dividing valve splits the hydraulic flow between them. 
Development of the dual-augered machine was directed by Charles 
Govin, Salem Tool Co.'s chief engineer. Special hydraulic features 
were built for Salem by Commercial Shearing and Stamping Co., 
Youngstown, Ohio, who provided standard hydraulic pumps, valves, 
and cylinders for the machine as well. 
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Change 
Compresser 


Operating Mode 


ErrHEeR low-pressure, high-volume or high-pres- 
sure, low-volume output can be produced by a 
new air compressor that changes air flow pat- 
tern to and from cylinders. In the high-pres- 
sure mode of operation, air from the side cylinder 
banks is fed to an intercooler and then to the 
center bank which operates as a second-stage 
compressor. In the low-pressure mode, all cylin- 
ders operate in parallel. Air from the side banks 
still passes through the cooler, which then func- 
tions as an aftercooler. 


ADJUSTMENT of two valves changes mode of 
operation of the compressor. Air from filter 
in the foreground supplies the nearest bank 
of cylinders. The other two banks are sup- 
plied by a similar filter out of sight on the 
far side of the machine (note flexible hose 
coupling for center bank). Air from the outer 
banks always flows to the head manifold 
of the intercooler. Air leaves the manifold 
through the riser to the right. Right-hand 
valve either directs it to the outlet, or to 
the intake manifold of the center bank, de- 
pending on mode of operation. Left-hand 
valve selects atmospheric air or intercooler 
air for the center-bank intake. Outlet is at 
the end of the center-bank manifold. 
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DUAL-STAGE compressor 
with six cylinders can 
deliver air at 50 or 125 
psi. Displacement ranges 
from 548 to 1080 cfm 
at speeds from 870 to 
1250 rpm. Power re- 
quirements range from 
105 to 175 hp. A three- 
cylinder model is also 
made. Dual-mode com- 
pressor was developed 
by Le Roi Div., Westing- 
house Air Brake Co., 
Sidney, Ohio. 
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CYCLE RELAY divides 
manual and automatic 
operations. Interlocks pre- 
vent either cycle from 
starting until the other is 
complete. Cover-lift and 
cover-lock cylinders can- 
not be operated while the 
cycle relay is in position 
2. Pressure and electrical 
safety switches form a 
double check on condi- 
tions for opening. In the 
same way, the automatic 
cycle cannot be started 
until the cover-lock ring 
closes the limit switch. 


Programmed impregna- 
tion system was devel- 
oped by Prenco Mfg. Co., 
Royal Oak, Michigan. 
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Speed and Safety 
Built into Sealing Unit 


SaLvaGING leaky castings for parts that are supposed to be water 
or oil tight calls for impregnating them with a sealant. The se- 
quence of vacuum, pressure, and high temperature needed to do 
the job presents hazards to the operator. An interlocking two-step 
control system safeguards the operator against most of these perils, 
while furnishing the accuracy and repeatability of sequence con- 
trols to the treatment process. 


Cycle Sequence 
(time: 22 min, 24 sec) 
. Draw vacuum 6. Agitate; dump cold water 
. Admit sealant 7. Hot-water rinse; apply air 
. Apply air pressure 8. Agitate; return hot water 
. Return sealant; vent 9. Admit steam spray; vac- 


autoclave uum dry 
. Cold-water rinse; apply air 10. Vent autoclave 


Programmer 


Cycle relay and timer 
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Pressure~controlled Electrically 

safety switch controlled 
safety Control 
switch air 





Air supply valve 


Cover lift cylinder 
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Ring Die Makes 
Hay Biscuits in the Field 


EXTRUDED HAY BILLETS that are easily handled or stored and 
don’t need baling wire or string to hold them together spew 
out of a tractor-drawn nay waferer. It scoops up windrowed 
hay and produces the wafers at the rate of 5 or 6 tons per 
hour. Power for the machine comes from a 56-hp engine 
mounted on the frame. PTO from the tractor gives added power. 
An overrunning clutch lets the PTO start the waferer’s engine. 
The field wafering machine, developed by Lundell Manufactur- 
ing Co. Inc., Cherokee, Iowa, comes with two powerplants: 
The 125-hp model (above) needs no auxiliary power from 
the tractor. The 56-hp model (right) uses the PTO system. 


Deflector plates Formed wofers 


Pressure rollers 


RING DIE receives crushed hay forced 

into its chambers by the pressure rollers 

and extrudes hay pellets that are brok- 

en off by deflector plates. Pressure in 

the forming chambers is controlled by 

hydraulic density regulators—pressed 

against the hay to maintain desired 

Density Lael density. Hydraulic cylinders are mani- 
regulators — folded to maintain equal pressure on 
all chambers. This helps make uniform 
pellets in spite of variations in moisture 
and fiber content. Conditioning equip- 
ment includes a blower which delivers 
hot air from the engine compartment to 
help dry formed pellets, and a mois- 
ture tank to precon- 
chambers ; dition too-dry hay. Best 
moisture content has 

been found to be be- 

tween 14 and 18 per 

cent. Water can be used 

as a moisturizing agent, 

but molasses solutions 

minimize drying prob- 

lems Solution is sprayed 

on the hay as the feed 

auger turns it, thus pro- 

ducing uniform wetting. 





Twin-flight 
feed auger 
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Fatigue failures often 
start at geometric stress 
concentrations — holes, 
threads, surface flaws, 


A design guide etc. The trick is to re- 


duce or eliminate them 
—or to design to ac- 


Preventi ng commodate them. 
Fatigue 
Failures 


Part 2 — Geometric Stress Concentrations 


F. B. STULEN LOCAL surface stress significantly higher 
Assistant Chief Engineer than the stress at adjacent points is the un- 
happy result of an abrupt change in the 
H. N. CUMMINGS geometrical continuity of a structural component. 
Consulting Engineer Holes, notches, threads, and rough machine marks 

W. C. SCHULTE are examples of geometric stress concentrations. 
rhe ratio of maximum stress at the discontinuity 
in a perfectly elastic material to the uniform stress 
Propeller Div. in the adjacent area is called the geometric or theo- 
Curtiss-Wright Corp. retical stress-concentration factor. This factor is also 
Caldwell, N. J. defined as the ratio of the maximum stress at the 
discontinuity to the nominal stress at this point 
based on common engineering formulas. The geo- 
metric stress-concentration factor is usually deter- 
mined by precise theoretical stress analysis or by 

photoelastic tests. 

Almost all fatigue failures are caused by stress- 
concentrators, sometimes called stress-raisers or 
notches. Consider a specimen of absolutely homo- 
geneous material, of uniform circuiar cross section, 
and loaded by uniform bending, twisting, or axial 
force. Under these conditions, fatigue failure would 
probably start simultaneously at all points on the 


Chief Metallurgist 
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surface, and disintegration would progress uni- 
formly toward the axis. On the other hand, any 
deviation from a perfectly circular cross section is 
a geometric stress concentrator, and will cause the 
stress flow-lines to change their density. This in- 
creases the stress and localizes the region in which 
fatigue failure is likely to begin. Fatigue failures 
always start at one or more localized regions. 

Structural material, which is usually polycrystal- 
line, is made up of crystals that differ moderately in 
size and widely in orientation. Even if the crystals 
were of absolutely uniform chemical composition, 
their planes of weakness (slip) would still vary in 
direction, or orientation. Moreover, no specimen can 
be made absolutely perfect in shape and size. In 
every design, then, there is at least one spot where 
the stress intensity will be higher than in the gen- 
eral neighborhood. If this concentrated fatigue stress 
is too much for the material, a fatigue crack is ini- 
tiated and may grow until the part fractures. These 
regions of fatigue-failure initiation are often so small 
that they can only be measured under high mag- 
nification. 


In the design of structures that must withstand 
essentially steady loads, stress concentrations caused 
by changes in section, or by notches, holes, etc., 
can sometimes be ignored, since low-strength alloys 
are sufficiently ductile to compensate for these con- 
centrations. Stress concentrations simply cause the 
metal to yield locally, thereby readjusting the 
stresses at and around critical points. However, this 
situation does not exist when the oscillatory or vi- 
bratory loads are applied to the structure. Since the 
fatigue limit of an alloy is always below its gross 
yield point, the metal cannot yield at the critical 
points to readjust the stresses. 


> Stress-Concentration Factors 


Various stress-concentration factors are used in 
determining or predicting fatigue failure in mate- 
rials. These factors have been evaluated for most 
of the common discontinuities, and comprehensive 
summaries of these data have been published. 


Geometric or Theoretical Stress-Concentration 
Factor: This factor, K;, is the ratio of the elastic stress 


1References are tabulated at end of article. 
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Hole near edge of 
thin plate in tension 


Fig. 6— Typical curves 
for finding K, under vari- 
ous conditions.®: 7 Exten- 
sive collections of these 
graphs are available. 
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Design Techniques for Improving Fatigue Strength 


High Fatigue Strength 


radius 


Low Fatigue Strength 
Shaft Fitlet 


Small radius 
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at the point of stress concentration, to the nominal 
elastic stress (assuming no stress concentration) at 
the same place. Although K; is called the theoretical 
or geometric stress-concentration factor, truly theo- 
retical expressions are available for only a few rela- 
tively simple cases. Typical of these are the expres- 
sions derived by Timoshenko? for stress distribution 
in the neighborhood of a small circular hole in a 
plate subjected to a uniform tension, and for stress 
distribution in the neighborhood of an elliptical 
hole. These derivations assume static stressing of 
homogeneous, isotropic, perfectly elastic material in 
plates of uniform thickness. 

For notches with straight or sloping sides and a 
small radius at the base, the work of Neuber® is 
currently the standard basic reference. This work 
presents analytical expressions for the value of K; 
that have been found to be quite reliable where the 
notch does not deviate a great deal from the as- 
sumed shapes. 

For such stress-raisers as short-radius fillets, oil 
holes in shafts, notches of other than circular or 
elliptical shape, etc., the mathematics are too in- 
volved to be practical. Experimental methods such 
as photoelastic analysis on materials of approxi- 
mately ideal character have been used to obtain 
data that, although not exact, are usable. These 
values, experimentally determined, are usually quoted 
as K;, the theoretical or geometric stress-concentra- 
tion factor. 

It should be noted that K; depends on the geome- 
try of a statically stressed part, and on the type of 
load.!: *-® Typical graphs for values of K; are given 
in Fig. 6. A comprehensive collection of these graphs 
has been put together by Peterson.* 


Fatigue Strength Reduction Factor (Notch Reduc- 
tion Factor): This factor, K;, is the ratio of the fa- 
tigue limit (or fatigue strength) of an unnotched 
structural part to the fatigue limit (or fatigue 
strength) of the same part with a notch.® Fatigue 


2 
° 


“XN 
“ 
~ . 
\_ Torsion 
we 


“se 


n 

! 
—" 
7N] 
* 





i A. 





Notch Reduction Factor, Ay 
a) 


fo) 
° 


i i 
100 200 
Ultimate Tensile Strength (1000 psi) 


Fig. 7—Variation of K, with ultimate tensile 
strength for seven steels. Data were obtained 
for specimens in bending and in torsion.® 





limit is defined as the maximum fatigue stress that 
can be applied an infinite number of times without 
causing failure. Fatigue strength is the maximum 
fatigue stress that can be applied a given number 
of times without causing failure. 

Unlike K;, K, is affected by many of the variables 
that affect fatigue strength, in addition to the geome- 
try of the part and of the notch. It has been shown,°® 
for example, that Ky seems to vary with: 


. Geometric stress-concentration factor 
. Material 
3. Hardness (tensile strength) of metal, Fig. 7 
. Residual stresses at base of notch 
5. Type of stress—direct, shear, or both, Fig. 7 
. Grain size of metal 
. Stress levels of both: vibratory and/or steady stress 
. Temperature 
9. Notch form, especially for severe notches 
10. Other possible variables 


The curves in Fig. 7 indicate little correlation 
between Ky and tensile strength, and between dif- 
ferent types of stressing. 


Notch-Sensitivity Factor: In recent years an at- 
tempt has been made to establish a parameter which 
would rate various materials according to how well 
they maintain their fatigue strength when weakened 
by a stress raiser, or notch. The parameter® used 
most often is q = (Ky — 1)/(K: — 1), where Ky 
and K; are, respectively, the fatigue-strength reduc- 
tion factor and the theoretical stress-concentration 
factor, Fig. 8.1° This factor is an index of the sensi- 
tivity of a material to the effect of a notch in re- 
ducing fatigue strength. If K, = 1, then q = 0; that 
is, the notch has no effect on the fatigue strength. 
IfK;< Ki.q< 1. If Ky = Kt, q = |. 

Sensitivity factor q, although useful, is no stronger 
than its weakest component, K;. Values of q have 
been examined in a large number of rotating-beam 
tests.11 It has been found that these values vary 
nearly as much in different tests on one material as 
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Fig. 8—Graphical representation of notch-sensitivity 
factor g. The value of g depends on the size of 
the notch or on some other variable.!° 
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Fig. 9—Stepped shaft, showing a fillet at the change in 
section. If the fillet were changed to R=1%, in., K, would 
drop to 1.6 and fatigue life would be increased. 


they do on different materials. There seems to be 
no systematic variation of q with hardness, yield 
point, or yield ratio. 

Recently, fairly extensive tests seemed to indicate 
a correlation between the sensitivity and hardness 
of steel. Tests on specimens of a tool steel (18 per 
cent tungsten, 4 per cent chromium, | per cent 
vanadium) indicated that notch sensitivity decreases 
when the hardness increases above 400 (Vickers).?? 
Values of q from tests on air-melted SAE 4340 steel** 
with the same notch root radius seemed to verify 
that conclusion. However, when data on vacuum- 
melted SAE 4340 steel became available, similar 
computations showed no decrease in q for increased 
hardness. Actually, the notch fatigue strengths of 
the two steels were essentially the same, but the 
smooth strength of the vacuum-melted steel was 
improved by a reduction in inclusion content, so 
that (K,; — 1) was not lessened by increased hard- 
ness, as it had been for air-melted steel. 


> Minimizing Stress Concentrators 


For many of the common stress-concentrators, K¢ 
can be kept to a minimum, even if it cannot be 
eliminated. For example, the 0.0625-in. fillet radius 
in Fig. 9 might be increased to 0.250, unless this 
would interfere with another component. This in- 
crease in the size of the fillet radius would cause 
K; to drop from 2.4 to 1.6. This reduction in K; is 
especially important, since nominal stresses at the 
fillet radius must be multiplied by the proper value 
of K; for the fillet. In addition, there may be other 
stress-raisers to be taken into consideration such as 
the one illustrated in Fig. 10.1* 15 

Critical stresses can be held down by modifying 
the size or the shape of stress-causing discontinuities, 
as shown in the accompanying chart. All of the 
suggested changes have been found to increase the 
fatigue life of structural parts. In most cases, it was 
possible to make the change great enough to elimi- 
nate failures at the redesigned section. 

In most of the cases illustrated in Fig. 11 there 
are no available values of K;, and the designer is 
forced to estimate K;. In this case, knowing how 
lines of stress flow by a discontinuity helps in ar- 
riving at an accurate estimate of K;. 

Stress raisers may also be caused by improper 
methods of fabrication or handling. This may in- 
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Fig. 10—Hole in a thin plate showing values of K, 
at several points. If distance ab were increased to 1/2 
in., values of K, would increase to (K,),=0.8, but 
(K,), would decrease to 3.8, and (K,), to 3.3. 


clude such things as file marks, inspection stamps, 
grinding cracks, a decarburized surface layer, an 
undercut beside a weld (resulting from melting of 
parent metal), an unfused spot in a weld, an ac- 
cidental bruise, a burr or fin left from grinding, 
etc. Either some stress increase must be accepted, 
or the causes must be eliminated by carefully writ- 
ten specifications, proper manufacturing techniques, 
and proper inspection procedures. 


Part 3 will discuss metallurgical stress concen- 
trations—those caused by nonhomogeneity of the 
material. 
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Fig. 1—Nameplate with required motor data. 





two primary advantages obtained by 

specifying standard, rather than spe- 
cial, fractional-horsepower electric motors, Reasons 
include the availability of multiple sources of supply 
and the elimination of charges for stocking special 
parts or for extra engineering of units. 

Normally, specifications for fractional-horsepower 
motors include a description of available power sup- 
ply, intended and projected use, duty cycle, space 
limitations, and ambient conditions. Based upon 
this information, a supplier selects the simplest motor 
available to permit fast delivery and to eliminate the 
cost of features or capacity that are not required. 

But, if some application detail is overlooked, the 
motor furnished may fail to perform satisfactorily 
on the job even though it meets the original speci- 
fications. Specially engineered designs may fail 
also as a result of incomplete information, and here 
the cost is much greater. 

By contrast, careless planning or analysis may 
result in too much information. Unnecessary re- 


i : ARLY delivery and minimum cost are 


Table 1—System and Motor Voltages 


Motor Voltage 
Single Phase+ Polyphase§ 
(v) (v) 





System Voltage* 
(v) 





120 115t 110 
120/208 Y 115f 208-220t 
240 230 220t 
480 _ 440t 
600 _— 550t 





*Voltages are preferred nominals for standard U. 8. 
alternating current. 

tSingle-phase, single-speed, capacitor-start motors rated 
at 1/3 hp and above usually have dual voltage ratings. 

§For 380 v, 60 cycles, 3 phase, a 220/380-v rating is 
recommended. For 380 v, 50 cycles, a standard 440-v 
60-cycle rating may be used. 

tStandard voltage ratings. 

Reference: NEMA MG1-1959, Par. 2.01. 
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strictions may call for a special rather than a standard 
motor or combination of standard parts. 

Often, a poor choice of motor is made simply be- 
cause of lack of information on: 


|. What is standard? 

2. What is readily available? 
) 

] 


. What can be offered different from standard but with 
a minimum penalty in time and expense? 


Standards for fractional-horsepower motors have 
been established by National Electrical Manufac- 
turers Association (NEMA). These standards, 
NEMA Standards Publication MG 1-1959, Motors 
and Generators, cover both electrical performance 
and mechanical configuration and are quite complete. 
Fortunately, many manufacturers have adopted them. 
These standards serve as a guide for the user as well 
as the manufacturer. Consequently, throughout 
this two-part series references to paragraphs in 
NEMA MG 1-1959 will be inserted to indicate where 
additional information on a subject can be found. 

This series, then, covers information that is nec- 
essary for proper specification of fractional-horse- 
power motors. Motor features and performance are 
described and related to basic industry standards. 


> Nameplate Data 


The minimum information required on motor 
nameplates is outlined by NEMA (MG 1-2.16), 
Fig. 1. Because the same motor may be used in 
many different applications, nameplates are reserved 
for information that specifically applies to the motor. 
“Nonmotor” details should not be included on the 
nameplate. 


Voltage: Standard motor voltages are listed in 
Table 1. To avoid confusion, standard voltage of 
the equipment, rather than system voltage, should 
be shown on the nameplate. Motors are designed 
to operate satisfactorily on plus or minus 10 per cent 
of the voltage indicated on the nameplate. Per- 
formance changes only slightly within this range, 
and motor life does not suffer. 


Power: Nameplate power is based on breakdown 
torque using NEMA rating tables (MG _ 1-2.07). 
Values in these tables allow for differences in manu- 
facturing techniques and in specific design standards. 


Frequency: Fractional-horsepower motors are de- 


Circle 10-6 on Page 19 for extra copy. 197 
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Fig. 2—Outlines and dimensions of, 2, foot-mounted and, b, Type C face-mounted frac- 
tional-horsepower motors. Dimensions D, M, N, and P are not standardized. Because 
NEMA 48 or 56 frames have no shaft shoulder, dimension BA is to the end of the 
bearing hub. (NEMA MG 1-1959: Part 3, Fig. 1 ard 36; Par. 3.10.) 
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Fig. 3—Speed-torque curves for three typical fractional-horsepower motors. Data for a are: 
At rated 40-C rise—115 and 230 v, 60 and 50 cps, moderate starting current and torque; at 
rated 50-C rise—115 and 230 v, 60 and 50 cps, high starting current, moderate starting torque. 
Data for 6 are: At rated 40-C rise—115 and 230 v, 60 and 50 cps, moderate starting current, 
very high starting torque; at rated 50-C rise—115 and 115/230 v, 60 cps, moderate starting 
current, moderately high starting torque. Data for ¢ are: At rated 40/50-C rise—208-220/440 
and 550 v, 60/50 cps, normal starting current and torque. 


signed to perform satisfactorily within a plus or Fig. 4—Typical performance curves for different 
minus 5 per cent frequency range. Frequency typqs of fractional-horsepower motors. 
variation is seldom a problem. However, operation 
of a 60-cycle motor on a 50-cycle source, or vice 
versa, is not unknown. Motor operation at other 
than nameplate frequency requires careful investiga- 


tion of the effect on performance and life. Running curve 
Breakdown torque 
[“Full-load 


torque >» 


Starting curve 


Full-load point 


Speed: Standard speed ratings for various power 
ratings and frequencies have been established by 
NEMA. Tables in Par. MG 1-2.06 also give cor- 
responding synchronous speeds. | However, recom- 
mended full-load speeds are only approximate, and 
full power may not be developed at the exact speed 
listed. While experience and design limiting factors 
have determined the nameplate speeds, the speed 
selected must agree with the NEMA standards. 
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Service Factor: For motors which have a rated Torque (o2-ft) 
temperature rise of 40 C continuous duty, the service 
factor is a multiplier which is applied to rated horse- 
power to indicate maximum permissible loading, 
Table 2. When a motor operates at this allowable 


(a) General-Purpose Motor 
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overload, it has a greater temperature rise and may 
have different efficiency, power-factor, and smed 
than at rated load. However, locked-rotor torque 
and current, and breakdown torque, remain un- 
changed. Also see MG 1-6.06. 


> Classifying Methods 


Motors may be classified in several ways, yet no 
one method necessarily gives a complete picture. 
Three basic descriptions are covered here. Motors 
may be classified also by performance or electrical 
type. However, these methods will be discussed in 
separate sections, 


Application: A general-purpose motor is any open 
motor that has a continuous 40 C rating. Mechan- 
ical construction and operating characteristics con- 
form to established standards. Such a motor is suit- 
able for operation under usual service conditions and 
is not restricted to a particular application or type 
of application. Also see MG 1-1.05. 

A definite-purpose motor is similar to a general- 
purpose motor but is designed for use under service 
conditions other than usual or for particular ap- 
plications. For example, performance of an open- 
construction motor and its enclosed version is similar, 
but the enclosed motor has no service factor. Also 
see MG 1-1.06, MG 1-1.08. 

A special-purpose motor has special operating 
characteristics, or special mechanical construction, 
or both. It is designed for a particular applica- 
tion and does not fall within the definition of a gen- 
eral-purpose or definite-purpose motor. For example, 
a special-purpose motor can be designed electrically 
and mechanically to satisfy a particular application. 
Also see MG 1-1.09. 


Power: The range of fractional-horsepower motors 


extends from 1/20 hp at 1140 rpm to 1 hp at 3450 
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Breakdown i Ful 


+49 Rt ts ' oO — hat, 


rpm. Motors within this range are usually supplied as 
single-phase and polyphase squirrel-cage induction 
motors. The basis for determining power rating is 
given in Tables 3 and 4. Motors of less than 1/20 
hp are called subfractional-horsepower motors. 
Physical Size: The most common frame sizes for 
fractional-horsepower motors are NEMA 48 and 56. 
Some manufacturers still supply fractional-horse- 
power motors in NEMA 66 frame sizes (having 414 
in. shaft height.) However, only NEMA 48 and 56 
frame sizes are covered here, Fig. 2 and Table 5. 


> Performance 


Motor performance is usually presented as a curve 
plot of speed versus torque. Basic curves, Fig. 3, 
indicates the torque developed by a motor at any 
given speed from its starting point, past the full-load 
point, to a theoretical zero-torque point. 

Important points on a speed-torque curve are: 


1. Full-load torque—the point at which rated power is 
developed when rated voltage is applied to the motor. 
2. Breakdown torque—the point at the “knee” of the 
curve where any additional load torque causes the motor 

to decelerate rapidly. 
. Locked-rotor torque—the initial torque available when 
the motor is energized at standstill. 


After breakaway, the motor accelerates along the 


Table 2—Service Factors for Ac Motors* 


Power Service Factor 
(hp) 


1/20, 1/12, 1/8 
1/6, 1/4, 1/3 
1/2, 3/4 











*Values are for motors having a rated temperature rise 
of 40 C when operated at rated voltage and frequency. 
Reference: NEMA MG 1-1959, Par. 4.16. 
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starting curve to a speed at which load requirement 
and motor output are matched. At this load point, 
motor operation becomes stabilized. With single- 
phase operation, Fig. 3a and b, acceleration on the 
starting curve stops at approximately 75 per cent of 
synchronous speed. Here, a centrifugal mechanism 
removes the starting winding from the electrical cir- 
cuit. The motor then accelerates along the running- 
speed curve. 

On motor performance curves, the point of opera- 
tion is determined by the intersection of the load 
curve of the driven unit with the speed-torque 
curve of the driving motor. To facilitate correlation 
of performance information, motor and load data 
should be based on some common standard. Motor 
data are tabulated at standard conditions with respect 
to ambient temperatures, the usual reference point 
being 25 C (78 F). With only mild control, close 
proximities to this standard temperature can be 
maintained. A few degrees variation does not ap- 
preciably affect test results or calculations. 

Performance curves in Fig. 4 are for motors op- 
erating “cold” at approximately 25 C. As the motor 
warms up under load, performance characteristics 
change. (For example, the speed curve drops 
slightly.) Thus, if motor performance is unsatis- 
factory, the available “hot” data cannot be compared 
directly with the standard cold-data curves. Con- 
sequently, motor manufacturers often require cold 
data for a proposed application for comparison with 
the standard motor curves. 

Cold data for a motor are obtained by tabulating 
all inputs and speed before the motor warms up, 
usually within 30 sec after energization. A read- 
ing of watts input is best for determining an op- 
erating point on the curve. Measurements of current 


Breakdown 
torque 


a 











Torque (oz-ft) 


are not as reliable because current flow between two 
production motors may vary more than watts input. 
Checking current flow against nameplate values is 
even less valid because nameplate current is at best 
a compromise between design values and production 
variations. 

An example of the information that can be ob- 
tained from a performance curve is illustrated for 
Fig. 4a. At full-load, approximate values for 
torque and power output are 24 oz-ft and 373 w. The 
torque curve is representative of production motors 
of the same model and type but is not a guarantee 
of performance for any one motor. Data at the 
service factor or other loads can be scaled off the 
performance curves by multiplying full-load ouput 
in watts by the desired value. For example, at '/ 
load the power output is 14 (373) = 1865 w. A 
vertical dashed line is drawn through this point on 
Fig. 4a. Full-load data, and 1/)-load data from the 
intersection of the dashed line with the performance 
curves, are given in Table 6. 

Power output is determined from 

TS 


16 (5250) 
where P motor power, hp; T = torque, oz-ft; 
S = speed, rpm. Thus, 

24 (1735) 
16 (5250) 


0.496 hp 


Full-load output watts for a 14-hp motor should 
be (4 hp) (746 w/hp) 373, which is the ap- 


proximated value read from the curve in Fig. 4a. 


> Motor Types 


Fractional-horsepower motors are frequently classi- 
fied by electrical type. Characteristics and _per- 


rower joss 
Power out 
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Fig. 5—Typical performance curves for permanent-split capacitor, fractional- 
horsepower motors. Data for a: 6 poles, 1/12 hp, 115 v, 60 cps, 5 mfd/236 v 


capacitor. 


Data for b: 4 poles, Y% hp, 115 v, 60 cps, 4 mfd/330 v capacitor. 
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Table 3—Breakdown Torque for Single-Phase Induction Motors* 


Number of Poles 2 4 6 
50 50 


Frequency (cps) 
Synchronous Speed (rpm) 1100 
Rated Specdt (rpm) 950 


Motor Rating8 (hp) 
1/20 
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*Ratings do not include shaded-pole and permanent-split capacitor motors. (See Table 4.) 

tThese upproximate full-load speeds are stundard values, 

§Horsepower rating of motors designed to operate on two or more frequencies is determined by the torque at the highest 
rated frequency. 

tRange of hbrenkdown torque includes the higher figure down to but not including the lower figure. 

Reference: NEMA MG 1-1959, Par. 2.07. 


Table 4—Breakdown Torque for Single-Phase Shaded-Pole 
and Permanent-Split Capacitor Induction Motors 


6 
Frequency (cps) 60 
Synchronous Speed (rpm) 18 1200 
Shadrd-Pole Motor, Kuted Speed* (rpm) 1050 
Pernmnent-Split Capacitor 

Motor, Rated Speed* (rpm) 1075 


Motor Rating+ (hp) 
1/20 





Number of Poles 





Om 


ite 
re 


ena 

ig ton 
. at 
Dam wees w 


e=9 
On 


ad dad 
& 383 
COND 
B38 


z 
’ 
vwyoe— 


» 
ht 
Ser ¢ 


Beas 
Roose 
; 


a2on mwwo 
Sian 


Is 


MeO a3 
i 


3 
OS Cana me 


4 
-o wo 
sal 


235 


ANAS 
SANS CAN, 
Vows 
Or i) 
See ws 
SUS Hep 
“Te 
Sar 
bbe $4 
AIP ’ 
Vow wenw 
; 


Ore 
‘ 
“Cw rh 


1 
2 
3 
5 





*These approximate full-load speeds are standard values. 
tHorsepower rating of motors designed to operate on two or more frequencies is determined by the torque at the 


highest rated frequency. 
§Range of brenkdown torque includes the higher figure down to but not including the lower figure. 


Reference: NEMA MG 1-1959, Par. 2.07. 


Table 5—Dimensions of Foot and Table 6—Motor Performance Data 


Face-Mounted Motors* 
ws Load Torque Speed Powerln PowerQut Current Pewer Efficiency 
(oz-[t) (rpm) (w) (w) (amp) Faetor (per cent) 








NEMA 
Frame Di i Key iia 
f x Full 24 1735 550 373 3.6 65.5 67.5 
Ne D E F BA N-W U Width Thickness Length+ % 12 1765 310 188.5 29 455 59:5 














48 3 2% 1% 2% 1% %& — flat — Rae bes 
56 3% 2% 1% 2% 1% % ts Pt 1% Data from Fig. 4a. 





— BF Hole — 
AH Ad AK BB BG U_ No. Tap Size 


nA ao hte snd ec only one type of performance—NEMA Design B. 

shanece oomee te Gaeies cae de nape: Length tol- Polyphase performance can be altered by a change 

parc yPreden ad Ef BS in rotor design, but this is not a common practice. 
Because of the drooping characteristics of NEMA 

Design B, a polyphase motor which produces the 
same breakdown torque as a single-phase motor can- 
not attain the same speed-torque point for full-load 
speed as a single-phase motor. Therefore, break- 
down torque must be higher—a minimum of 140 
per cent of the breakdown torque of a sing: »-phase 
general-purpose motor—so that full-load speeds are 
comparable. Starting torques of polyphase motors 
may vary between 200 and 350 per cent of full-load 








formance of the more common polyphase and single- 
phase motors are covered here. 


Polyphase Motors: Both two-phase and three- 
phase motors are included here. These motors have 
a separate set of windings for each phase of the 
polyphase circuit. Because of the available phase 
difference, the auxiliary or start winding that is re- torque, Fig. 3c. 
quired for single-phase motors is eliminated. Polyphase multiple-speed motors may have multi- 

Fractional-horsepower motors, generally, have ple windings, single windings (consequent pole), or 
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both. Multiple-windings are separate windings, one 
for each speed. Three-phase multiple-speed motors 
have three leads brought out for each speed. Two- 
speed motors are common, but three-speed motors are 
rare. 

Two-phase motors are seldom encountered, and 
multiple-speed two-phase motors are practically non- 
existent. 

Single-winding consequent-pole designs use a spe- 
cial connection to provide two-speed performance. 
This type always has a 2:1 speed ratio; for example, 
1800/900, 3600/1800. Consequent-pole windings 
may be combined with multiple windings to provide 
three or more speeds. 


High speed 
a 


Low speed 


Fon load 








Torque (0z-ft) 


Fig. 6—Speed-torque curves for a two-speed, 
six-pole, permanent-split capacitor motor. 




















Fig. 7—Possible winding connections for obtaining 
two speeds from a permanent-split capacitor motor. 
Reactor is in series with, a, main winding only, and }b, 
both main and start windings. 
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Because of the simpler connections, motors with 
separate windings require a less costly control sys- 
tem than consequent-pole motors. However, the 
motor-control combination may be more expensive 
than the consequent-pole design. 

Polyphase-fractional horsepower motors are usu- 
ally variable-torque designs, but constant-torque 
and constant-horsepower motors are available as 
specialty items. 


Single-Phase Motors: The types most common are 
split phase, multiple speed, capacitor start, perma- 
nent-split capacitor, and shaded pole. Other types 
are available but their uses are more specific. Each 
type of motor has characteristics which are best 
suited to certain jobs. 

Split Phase: A split-phase motor has two wind- 
ings—a main winding and an auxiliary or start 
winding. Because voltage change has little effect 
on speed, these motors have essentially constant 
speed. 

The auxiliary winding induces a torque that causes 
initial rotation and acceleration. When a prede- 
termined speed (the cutout point) is attained, a 
centrifugal mechanism opens a set of switch contacts 
in the start-winding circuit. Then, the motor ac- 
celerates with only the main winding energized. 
The centrifugal mechanism is usually a spring-loaded 
device located on the rotor shaft. The contacts, 
depending on rotor speed, either energize or prevent 
energizing of the auxiliary winding. 

Starting torque of split-phase motors depends upon 
the power specified. Starting torques are generally in 
the range of 125 to 200 per cent of full load, Fig. 


3a, except for shaft-mounted fan designs where the 
values may be lower. As a result, split-phase motors 
are considered as low, or moderate, starting-torque 
motors. 

Multiple Speed: While not necessarily a distinct 
motor type, single-phase two-speed motors (pole- 
changing motors) are frequently included in motor 


manufacturers’ handbooks. Most common are the 
variable-torque designs which are used primarily 
in the fan and blower industry. 

These motors are single-voltage types only because 
dual-voltage, dual-speed motors require a cumber- 
some number of leads, The speed control is usually 
a single-pole double-throw switch, or if both sides 
of the line must be opened, a double-pole double- 
throw switch. Most of these controls have three 
positions: “Hi—Off—Lo.” 

The most common speeds are 1725/1140 rpm 
(4/6 pole) and 1140/850 rpm (6/8 pole). Other 
speed combinations, as well as constant-toraue and 
constant-horsepower motor designs, are seldom if 
ever used, 

For split-phase and capacitor-start motors, each 
speed requires a separate winding. Running per- 
formance is similar to the single-speed counterparts. 
Power on the lower speed is approximately 33 per 
cent of the high-speed value on 4/6 pole variable- 
torque motors and 40 per cent on 6/8 pole variable- 
torque designs. (Because different techniques for 
obtaining multiple speeds are used with permanent- 
split capacitor and shaded-pole motors, the methods 
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Fig. 8—Typical performance curves for shaded-pole, fractional-horsepower motors. 
Data for 6: 6 poles, 1/12 hp, 115 v, 60 cps. 


a: 4 poles, Yg hp, 115 v, 60 cps. 
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Fig. 9—Schematic diagrams of typical methods for obtaining multiple-speed operation 
from shaded-pole motors: a, additional stator turns in series with high-speed winding; 
b, tapped reactor in series with motor winding; ¢, tapped resistor in series with motor 
winding; d, tapped autotransformer across supply voltage. 


are discussed in following sections.) 

Capacitor Start: In many respects, the capacitor- 
start, induction-run motor is similar to the split-phase 
motor. The main difference is the use of a ca- 
pactor in series with the auxiliary winding. The 
capacitor-start motor produces appreciably more 
locked-rotor and accelerating torque per ampere 
than does a split-phase motor. 

After the start winding is removed from the cir- 
cuit, Fig. 3b, performance of a capacitor-start motor 
is nearly identical to that of a split-phase motor. 
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Consequently, capacitor-start motors should be used 
where the load-acceleration and locked-rotor torques 
exceed the capacity of a split-phase motor. The 
locked-rotor torque of a general-purpose capacitor- 
start motor is approximately 400 per cent of its full- 
load torque. 

Permanent-Split Capacitor: Like the capacitor- 
start motor, the permanent-split capacitor motor has 
an auxiliary winding with a capacitor. However, 
the capacitor and auxiliary windings in a permanent- 
split design are continuously energized and aid in 
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FRACTIONAL-HORSEPOWER MOTORS 





producing a higher power factor than do other de- 
signs. Efficiency is comparable to, and sometimes 
better than, the efficiency of other single-phase motor 
designs. 

Locked-rotor torque is low compared to that of 
either split-phase or capacitor-start motors. There- 
fore, permanent-split capacitor motors are generally 
applicable only to direct-drive fan and blower appli- 
cations—they are not recommended for belt-driven 
loads. In special cases, permanent-split designs 
with higher locked-rotor torque are designed for 
intermittent ratings, but this is rare. 

Because the auxiliary winding is designed for 
continuous service, this type of motor does not have 
a centrifugal switching mechanism, Usually, this 
arrangement permits a shorter motor than other 
single-phase motors. 

Since the auxiliary winding is never removed 
from the circuit, this design conveniently lends itself 
to speed control. Speed is adjusted by changing 
either motor voltage or main-winding voltage, usu- 
ally by introducing a series reactance. A reactive 
device for obtaining specific or continuously variable 
speeds is simply an iron-core coil with a number 
of taps. In effect, it supplies reduced voltages to 
the motor. 

Performance curves of typical permanent-split 
capacitor motors are shown in Fig. 5. The per- 
formance curve of a two-speed motor is shown in 
Fig. 6. ‘This type of operation can be obtained 
either with auxiliary main windings or by connect- 
ing resistors or reactors in series with the main wind- 
ing, Fig. 7. Best speed stability is produced by con- 
necting the resistor or reactor in series with the main 
winding only, Fig. 7a. This connection also main- 
tains adequate voltage across the start winding to 
assure sufficient starting torque when running at 
low speed. An autotransformer can be used in place 
of resistors or reactors for adjustable speed control. 
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Fig. 10—Performance curves for a two-speed, six-pole, 
shaded-pole motor rated at 1/10 hp, 230 v, 60 cps. 


Power ratings for permanent-split capacitor mo- 
tors in Table 4 are different from those in Table 3 
for general-purpose motors. Also, normal operat- 
ing, as well as nameplate, spebds are different. 

Generally, a permanent-split capacitor motor is 
customer designed for a specific application. Open- 
construction motors are usually rated for a 50 C rise. 
Where the motors are used as fan drives, air passing 
over the motor is used as a cooling medium. In 
these cases the motors are rated “continuous, air- 
over.” Tests are recommended in all proposed ap- 
plications of these motors. 

Where space is a premium, the capacitor may be 
mounted in a remote location. When capacitors are 
located on the motor, they are either strap mounted 
or mounted within a complete cover. A mounting 
strap is a simple metal band which is usually secured 
to the motor shell. In addition, an insulator or boot 
protects and conceals the live conductors where they 
are joined to the capacitor terminals. This method 
is less costly than mounting within a cover and 
is often used where appearance is not important. 
While many capacitors ave so large they cannot 
be conveniently covered, some capacitor designs are 
now so small they can be located inside the motor. 

Shaded Pole: In general, both torque character- 
istics and uses of shaded-pole motors are similar 
to those of permanent-split capacitor motors. The 
main differences are lower efficiency and power 
factor, which cannot equal the values produced 
by a distributed-winding design. 

In place of an auxiliary winding, shaded-pole 
motors have a solid, continuous copper loop around 
a small portion of each salient pole. This shorted 
loop, or shading coil, causes the reaction necessary 
to give the motor its starting torque. The coil pro- 
duces moderate torque during acceleration and run- 
ning. 

Because of its simple mechanical construction, the 
shaded-pole motor is usually the lowest priced in- 
duction motor. However, its low efficiency, power 
factor, and starting torque make it suitable in most 
cases only for direct-drive fan and blower applica- 
tions, The motor must nearly always be located in 
an air stream. Enclosed versions are possible only 
in the smaller ratings (14 hp and lower), or where 
the cooling effect of the air stream is exceptionally 
good. 

Shaded-pole motors wth four and six poles (1550 
and 1050 rpm) are most common. Power ratings, 
Table 4, as with permanent-split capacitor motors, 
are different from those of general-purpose motors. 
Performance curves, Fig. 8, show that watts loss 
(watts input minus watts output) is nearly constant 
between no load (zero torque) and full load (rated 
torque). Therefore, light loading does not reduce 
losses appreciably. 

Multiple-speed techniques for permanent-split 
capacitor motors also apply to shaded-pole motors, 
Fig. 9. A typical performance curve for a multiple- 
speed shaded-pole motor is shown in Fig. 10. 


Next article, which concludes this two-part series, 
covers mechanical features and standards of frac- 
tional-horsepower motors. 
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Simplified procedure avoids 
trial-and-error calculations 


in predicting... 


Hydraulic-System Temperatures 


CHARLES D. WOOD 


Test Engineer 

Engineering Laboratories 
Temco Electronic & Missiles Co. 
Dallas, Texas 


ALCULATION of the maximum expected 
C temperature in a hydraulic system normally 
requires selection of heat-transfer coefficients, 
calculation of system parameters, writing of the 
heat-balance equation, and finally, the solution of 


Nomenclature 


= Outside area of system, sq ft 
Surface area of surroundings, sq ft 

= Average diameter of tubing, reservoir, and com- 
ponents in system, ft 

= Gray-body shape factor 

= Temperature factor = 0.171 [(0.01 Ta’)* — 
(0.01 Ts)4]/Tar’ — Ts Btu/hr-sq ft-deg F 

= Convection heat-transfer coefficient, Btu/hr-sq 
ft-deg F 

= Radiation heat-transfer coefficient, Btu/hr-sq ft- 

deg F 

Conversion constant = 1.481 Btu-min/hr-psi-gal 

Conversion constant = 0.001285 Btu/ft-lb 

Generated heat, Btu per hr 

System pressure drop, psi 

System flow rate, gpm 

Heat loss from convection, Btu per hr 

Heat loss from radiation, Btu per hr 

Average maximum system temperature, deg Rank- 

ine 

= Temperature of surroundings, deg Rankine 

= System volume, cu ft 
Rate of work done by system, ft-lb per hr 
Emissivity of surface of system 
Emissivity of surroundings 
Pump efficiency, per cent 


| 


n 
‘ 


ie 


Wea ue 





the equation. This article presents a simplified 
method for predicting maximum system temperature. 
This method, valid for all systems, requires only 
the computation of system parameters and the use 
of a chart. 


Basic Relationships: In a hydraulic system, heat 
is generated by the dissipation of pressure energy 
which produces no work. Examples are the flow of 
fluid through a relief valve, the leakage flow through 
a servo valve, and the frictional pressure drop in 
lines and through components. 

Rate of heat generation may be calculated from 
the relationship: Heat generated equals work input 
minus work output. 


K,A dw 
<=. Me on ol (1) 


n dt 


If the work done is of a cyclic nature, then dW/dt 
must be an average vate over one complete cycle. 
When the system temperature is at its maximum 
value, the heat generated equals the heat dissipated. 
Thus, 


P= (ho +h,)A(Ty’ — Tz) (2) 


where 


The relationship for convection heat-transfer coeffi- 


Circle 10-7 on Page 19 for extra copy. 
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Total heat loss, P/A ( Btu per hr-sq ft) 
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| termining hydraulic- 
530 system temperatures. 
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cient h,, which has been determined from experi- 
mental data, is valid for free convection from hori- 
zontal pipes and cylinders.* Substitution and re- 
arrangement of Equation 2 yield 


od 0.22 


A (pyess tt oa +4 


0.171 Fs[ (0.01 Ty')4 — (0.01 Ts) 4] (3) 


In an actual system, fluid temperature varies with 
location. The temperature at a given location is 
a function of the nearness to heat-producing com- 
ponents. However, the entire system is assumed 
to be at an average, or “mixing-cup” temperature 
Ty’. 

Average diameter D’ may be closely approximated 
by 4V/A. Thus, shapes that cannot be described 
by a diameter (box-shaped reservoirs, irregularly 
shaped components) are assigned an equivalent di- 
ameter and averaged. 

Gray-body shape factor Fg is the product of the 
geometric-shape factor and an emissivity factor that 
allows for the departure of the surfaces of the sys- 
tem from black-body conditions. Generally, the sys- 
tem may be assumed to be a small body in black 
(perfectly absorbing) surroundings. This assumption 
is valid for a system installed in a large room or 
out-of-doors. Here, Fs is approximately equal to e, 
the emissivity of the surfaces of the system. The 
emissivity for various materials ranges from values 
approaching zero to values approaching one. The 
emissivities of various materials are listed in engi- 
neering handbooks. When the system is surrounded 
by a gray enclosure with an area that is not large 
compared to the area of the system, Fs may be closely 
approximated by 


1 
A A 
es Ag Ag 


Fs 


Solution of Equation 3 for Ty’ involves a trial 
and error procedure. Fig. 1 provides a simple 
graphical substitute for these calculations. 


Example: A hydraulic system operates a cylinder 
to exert a constant force of 80.3 lb through a distance 
of 0.8 ft in a cyclic manner. The force is exerted 
for 11/4 sec. The piston is retracted during the next 
second, and negligible work is done during the 
retraction. Thus, the complete cycle has a dura- 
tion of 21% sec. The volume of the system is 7 gal. 
Outside area of the system is 11.2 sq ft. Pump output 
is 2 gpm at 90 per cent efficiency. Pressure increase 
across the pump is 630 psi. The system is located 
in a large room. Emissivity of the material used 
in the system is 0.5. Ambient temperature is 70 F. 


*M. Jacobs and G. A. Hawkins—Elements of Heat Transfer 
and Insulation, John Wiley and Sons Inc., New York, Second Edi- 
tion, 1954, p. 107. 
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Solution: First, calculate the system parameters. 
Work rate dW/dt = 80.3 (0.8) (3600)/2.5 = 92,500 
ft-lb per hr. Average diameter D’ = 4V/A = 
4(7)(0.1337)/11.2 = 0.334 ft or approximately 4 in. 


From Equation 1, 
(1.481) (630) (2) 


~ [92,500 (0.001285) ] 


= 1961 Btu per hr 


Then, P/A = 1961/11.2 = 
sq ft. 

Enter the chart, Fig. 1, in the first quadrant with 
an assumed value of Ty’ — Ty. Draw a vertical 
line to the line corresponding to D’ = 4 in. Draw 
a horizontal line from this intersection to the curve 
corresponding to P/A = 175. Continue the line 
downward to Fs = 0.5, and then horizontally to 
Ts = 530. From this intersection, draw a vertical 
line to find a new value of Ty’ — Ty. If the as- 
sumed and the new values of Ty’ — Tg are not 
equal, another value of Ty’ — Tg is chosen and 
the process is repeated. No more than three trials 
are usually required to arrive at the correct value 
of Ty’ — Ts. The solution, Fig. 1, shows that 
Ty’ ae Tg is 108 F and that Ty’ is 178 F. 

If temperature T,,’ is higher than desired, the 
chart may be used to evaluate the available ways 
of reducing temperature. The effects of increasing 
outside area, decreasing generated heat, increasing 
emissivity (perhaps by painting the surfaces black), 
or changing the ambient temperature can be de- 
termined. 

In addition, the chart can be used to find the 
heat loss by convection and by radiation. From the 
ordinate in the second quadrant, heat loss by con- 
vection is 100 Btu per hr-sq ft in the example. From 
the abscissa of the second quadrant, heat loss by 
radiation is 75 Btu per hr-sq ft. The sum of these 
two heat losses must equal P/A. 


175.2 Btu per hr- 


They Say... 


The character of the [engineering] profession itself 
is undergoing significant change. The engineer has 
been viewed historically as the intermediary who 
converts scientific discoveries to practical, workable 
form. This conception of the profession is inadequate 
today. The present-day engineer is frequently at 
the forefront of scientific advance, and there is a 
growing fusion of interest and activity of the engi- 
neer and scientist. The instruments upon which 
scientists must depend for their data, unique mate- 
rials they must have for their experiments, and 
novel processes necessary to their studies are some 
of the contributions of engineers. Conversely, engi- 
neering considerations are generating demands for 
new scientific concepts, theories, and data——Epwarp 
E. Stowrer, Vice President, Battelle Memorial In- 
stitute. 
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The Design Engineering Show and Conference . . . . . . Short Course in Know-how 


At Cobo Hall, Detroit, May 22-25, 1961 A design engineer, unlike the pro- 
alta: Nia verbial jack-of-all-trades, has to be 
eS master of quite a few things: He must 
May 23, 24, 25—9:30 a.m. to noon be awere o. and know how to employ 
all kinds of materials, finishes, com- 
ponents, assemblies, and systems. One 
way to maintain an up-to-date mastery 
of this phase of design know-how is to 
attend the annual Design Engineering 
Show, where some 400 manufacturers 
will display and discuss products and 
On the following pages, new products to be shown and applications. 
exhibitors are divided into product areas as follows: This Show Guide (which serves as 
Page either a preview or a_ stay-at-home 
Electric, Electronic ZR. . aubenierd oc a substitute) lists products that will be 
Fluid Power eeeeee . 216 exhibited. They are separated into six 
Materials, Processes and Parts ............ . 22 basic areas: Electric and electronic; 
Mechanical Equipment i oe fluid power; materials, processes, and 
‘parts; mechanical equipment; assembly 
components;. and engineering depart- 
Also in this Show Guide: esticate equipment. Further information 
: can be obtained with the special De- 
Conference Program ecs : ss ; 
ee sign Show inquiry card. 
Alphabetical Exhibitor List 
Floor Plan of Cobo Hall 


Show Hours: 
May 22, 24, 25—noon to 5:30 p.m. 
May 23—noon to 10:00 p.m. 


Fee for the Conference: $10 for ASME members, $15 for 
nonmembers—also includes admittance to the Show 
Fee for the Show: $2, payable at the Registration Desk 


Assembly Components eer 


Engineering Department Equipment .... - aon 


Circle 10-8 on Page 19 for extra copy. 
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Electro-Flex Heat Inc. 
—Flexible heating 
elements, tempera- 
ture controllers, crys- 
tal ovens 


Cleveland Graphite 
Bronze Div., Clevite 
Corp. — Piezoelectric 
spark pumps 


Burling Instrument 
Co. — Temperature 
controls, temperature 
alarms, thermostats 


M. H. Rhodes Inc.— 
Timing devices, time- 
delay relays, coin 
meters and  associ- 
ated components 


Adams & Westlake 
Co.—Mercury plunger 
type load and time- 
delay relays and 
mercury-wetted con- 
tact relays 


Sigma _ Instruments 
Inc.—Impulse relays, 
overload interrupters, 
heavy-duty ac-dc re- 
lays; other controls 
and motors 


Edwin L. Wiegand 
Co.—Appliance and 
electric-range heating 
elements, electric im- 
mersion heaters, in- 
frared and other 
types of heaters 


Acro Div., Robert- 
shaw-Fulton Controls 
Co.—Switches, relays, 
and motors 


Thomas & Betts Co. 
—Electrical fittings, 
terminals, connectors 


Enfab Inc.—Insula- 
tion 


American - Standard 
Controls Div.—Mini- 
ature switches and 
appliance type sole- 
noids 


Miller Electric Co.— 
Retractile coiled 
cords; insulated elec- 
tric wire; molded-on 
plugs, connectors, 
and components; 
electric cord sets 


Cleveland Machine 
Controls Inc.—Ad- 
justable-speed drives 


Robbins & Myers Inc. 
—Fractional and in- 
tegral-hp motors 


Circle F Mfg. Co.— 
Toggle, push-type, 
and slide switches: 
other wiring devices 


General Electric Co. 
(General Purpose Mo- 
tor Dept., Specialty 
Motor Dept., and Gen- 
eral Purpose Con- 
trol Dept.) — Frac- 
tional-horsepower mo- 
tors, small ac and 
dc motors, motor 
starters, limit switches, 
solenoids, pushbut- 
tons, relays, terminal 
boards, and pilot 
control devices 


112 Remote, adjustable Stedi-Temp 
controls temperature of liquids, 
solids, or gases in two standard ranges: 
0 to 450 F or 450 to 800 F. Accuracy 
is usually within +2 F. Electro-Flex 

Heat Inc. 
Circle D-1 on White Card 


Durakool Inc.—High- 

pressure, arc-quench- 508 Speed ratios up to 10:1, fron 
ed mercury contact- to 10,000 rpm, are provided by 
ors, mercury timer fractional (14 hp) to | hp STA 
relays, and all-steel 


' ach Varidrive. Easy-operating hana 
mercury tilt switches trol assures accurate settings 


Electrical Motors Inc. 
Amco Engineering Circle D-4 on White ¢ 
Co.—Electronic instru- 
mentation enclosure eee 


system 


Fenwal Inc.—Transis- 
torized temperature 
controllers; other con- 
trollers for local and 
remote devices 


U. S. Electrical Mo- 
tors Inc.—Motors and 
adjustable - speed 
drives 


Sylvania Electric 
Products Co., Special 
Products Div.—Circuit 
breakers, transform- 
ers, and Panelescent 
lamps 


Eaton Manufacturing 
Company, Dynamatic 
Div. — Watercooled, 
eddy-current adjust- 
able-speed drives 


Elastic Stop Nut 
Corp. of America, 
Elizabeth Div.—Time- 


720 Steel splice cap with nylon in- 
delay relays sulator accommodates two No. 

18 wires through four No. 12 wires. 
Buchanan Electrical Crimp made during installation 


strengthens the cap. Buchanan Elec- 
trical Products Corp. 
Circle D-8 on White Card 


Products Corp.—Pre- 
insulated splice caps 


Licon Div., Illinois 
Tool Works — Push- 
button switches 





162 Function as a snap switch or a 228 Printed-circuit board connections with flat conduc- 

timer is an optional feature of 15- tor cable are made without solder by the Pos-E- 
amp, 125-v ac bell-signal time switch. The Kon. A continuous spring that locks the cable into the 
bell is also optional. Timing ranges are connector also provides pressure at each contact. Thomas 


from 60 sec to 12 hr. M. H. Rhodes Inc. & Betts Co. 
Circle D-2 on White Card Circle D-3 on White Card 


“i 


A transistorized control 
circuit and an_inde- 


720 Miniaturized, solid-state time de- pendent indication circuit are 
lay relays operate either on pull- featured in model 561 tem- 
in or drop-out, in a total span from perature indicating controller, 
336 Electronic adjustable-speed drives 0.01 sec to 10 hr. Adjustment ratios, which is accurate to within 
"are rated at 3 hp maximum (size in one relay, range from 10:1 to 3000:1. 0.1 F. Its range is —50 to 
3) and 714 hp maximum (size 4). Relays are for —55 to 70 C or 55 to 600 F. Fenwal Inc. es 
Maximum speed range is 100:1. Cleve- 125-C use. Elizabeth Div., Elastic Stop Circle D-7 on White Card 
land Machine Controls Inc. Nut Corp. of America. . 
Circle D-5 on White Card Circle D-6 on White Card 


Gah 





844 Four colors can be displayed on_ the 
indicator screen of the Series 04 lighted 
pushbutton switch. Pushing the ‘%-in. 
square screen actuates two subminiature 
switches capable of controlling two 5-amp or 
one 1(-amp, 30-v de circuit or two 10-amp, 
125-250 v ac circuits. Licon Div., Illinois 

Tool Works 
Circle D-10 on White Card 


Space savings in 300-v, 10-amp relay are 
realized by elimination of a wiring trough. 

Sides of the eh form troughs, and the cover 
snaps into slots at the top of each unit. Terminals 
are accessible from the front. General Electric Co. 
Circle D-9 on White Card 





Modular construction is a feature of 
external-clutch reset Acrotimer, which 
provides delay or interval timing. Adjust- 
able time ranges are 6, 15, 30, 60, and 120 
sec; 5, 10, and 30 min; and 1, 2, and 4 hr. 
Timer is available with one 15-amp load 
switch or two 10-amp switches. Haydon Div., 
General Time Corp. 


Circle D-11 on White Card smaller. 


945 Encapsulated, random-wound ac induc- _} ] } 9 Rated at 20 amp per pole 
tion motors protect against moisture, at 115 v ac, miniature 
chemicals, oils, and abrasive contaminants, power relay is available with 
providing long life. Motors are available in normally open and/or normally 
open, drip-proof ratings, 445U frame size and closed contacts. It features her- 
Louis Allis Co. metically sealed, silent mercury- 
Circle D-12 on White Card to-mercury contacts within an 
inert, arc-quenching atmosphere, 
and visual observation of its one 
moving part. Ebert Electronics 

Corp. 
Circle D-13 on White Card 


> Electric, Electronic (cont.) 


the booths 


Haydon Div., Gen- Stahlin Brothers Inc. Landis & Gyr Inc.— 
eral Time Corp.—Re- —Wiring raceways Electrical impulse 
set timers, fhp elec- and connections counters and impulse- 
tric brakes and transmitting devices 
clutches, elapsed time 
indicators, timing mo- 
tors and controls 


Mycalex Corp. of 
America — Commuta- Potter & Brumfield 
tion plates and tele- Div., American Ma- 


Century Electric Co. 
— Adjustable - speed 
drives, electric mo- 
.orTs 


Tann Corp.—Proxim- 
ity limit switches 


Louis Allis Co— 
Electric motors and 
adjustable - speed 
drives 


Eagle Signal Corp. 
—Timing devices 


ACF Electronics Div., 
ACF Industries Inc. 
—Fractional and in- 
tegral-horsepower ad- 
justable-speed motor 
controls 


Franklin Electric Co. 
Inc.—Fractional and 
integral - horsepower 
motors 


Columbus Electric 
Mig. Co. — Switches, 


temperature controls 
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metering switches 


Deluxe Coils Inc.— 
Electrical coils and 
windings 


Cherry Electrical 
Products Corp.— 
Hinged and _roller- 
lever actuated switch- 
es, miniature switches 


Ebert Electronics 
Corp. — Mercury 
relays, electronic sen- 
sitive relays, photo- 
electric controls 


Brook Motor Corp.— 
Integral - horsepower 
motors 


Linemaster Switch 
Corp.—Foot switches 


Electro - Mechanical 
Instrument Co.—Volt- 
meters, ammeters, 
milliammeters, micro- 
ammeters, and edge- 
reading indicators 


ETC Inc.—Solderless 
electrical terminals 
and connectors 


chine & Foundry Co. 
—Relays, including 
power, general-pur- 
pose, high-perform- 
ance, special-purpose, 
and telephone types 


Micro Switch Div., 
Minneapolis - Honey- 
well Regulator Co.— 
Precision snap-action 
switches 


Panduit Corp.—Plas- 
tic wiring duct; cable 
clamps, ties, sheath 


Zenith Electric Co.— 
Automatic transfer 
switches, magnetic 
contactors, special 
control relays, timing 
controls, and _pro- 
gramming devices 


Ucinite Co. Div., 
United-Carr Fastener 
Corp. — Electrome- 
chanical components 


Heinemann Electric 
Co.—Circuit breakers, 
time-delay relays, 
and overload relays 





1237 Available in 25 or 

50-volt sizes with up 
to 20 poles, Model SC-33 
solenoid contactor is de- 
signed for limited-space 
applications. It can be 
adapted for control of light- 
ing circuits or for timing 
applications for control of 
three-phase motors through 
3 hp. Zenith Electric Co. 


Circle D-19 on White Card 








1052 Lightweight, aluminum integral-horse- 
*~"*" power motors incorporate prepacked, 
double-shielded bearings, and quick-connect 
terminal board that permits prewiring to re- 
quirements. Single and polyphase motors are 
available, with 1 to 744 hp. Space is pro- 
vided for inherent overload protection devices. 
Franklin Electric Co. Inc. 

Circle D-14 on White Card 


1240 Over 1000 switch com- 
oe binations are provided 
in two Uniplane monoplanar 
basic switch kits. Model 610 
provides 528 different non- 
shorting selector-switch ar- 
rangements, from single-pole, 
two-position to 8-pole, 12- 
position, in any one of 
three drive-shaft orienta- 
tions. Model 611 provides 
the same number of combi- 


1749 Maximum height of 0.485 
**** in. is a feature of Type FL 
latching relay. It is a dual-coil, 
microminiature unit which has its 
smallest dimension perpendicular 
to the plane of its mounting sur- 
face. Relay withstands 100 g 
shock, 400 g linear acceleration, 
and vibration of 0.195 in. excur- 
sion from 10 to 55 eps and 30 g 
from 55 to 2500 cps. Potter & 
Brumfield Div., American Machine 
& Foundry Co. 


Circle D-17 on White Card 


] 247 Weighing 1% 0z, Series VP 

hydraulic-magnetic circuit 
breaker is usable in airborne, 
portable, and mobile equipment. 
A single-pole unit, it operates at 
110 V, 60 or 400 cycle ac, or at 
500 V dc, in any current rating 
from 0.05 through 15 amp. Heine- 
mann Electric Co. 


Circle D-20 on White Card 
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nations in shorting-style se- 
lector switches. Ucinite Co., 
Div., United-Carr Fastener 
Corp. 

Circle D-15 on White Card 
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1911 Bounce-free voltage output 
~"" from a mechanical switch is 
produced by IPB 2000 electronic 
switch. Four packages are avail- 
able: One produces a positive out- 
put to accommodate resistive loads 
of 100 to 500 ohms; another pro- 
duces a positive output for resistive 
loads of 500 ohms or greater; and 
two produce a negative output 
voltage for these loads. Micro 
Switch Div., Minneapolis-Honey- 
well Regulator Co. 
Circle D-21 on White Card 


1157 Large wire sizes through No. 2 AWG 
" "are covered by a line of solderless 
electrical terminals and connectors. Included 
are elongated and standard ring terminals, 
and butt and parallel connectors. Terminals 
and connectors are arc annealed, pure copper 
electroplated with tin. They are for stud 
sizes No. 6 through 34 in. ETC Inc. 
Circle D-16 on White Card 


| 1 18 Simplified coil-spring construction pro- 
vides long mechanical and electrical 
life with 0.050 in. minimum overtravel in 
E33-00A snap-action switch. Flat case, 1 3/32 
x ¥ x 13/32 in., permits individual or gang- 
assembly use for multiple cam operation. 
Rating is 10 amp, % hp, 1: 
Cherry Electrical Products Corp. 
Circle D-18 on White Card 


' 


| 7 Rounded top surfaces on Type E Pan- 
duct open-slot plastic wiring duct pro- 

tect wire insulation and prevent irritation of 
the installer’s hands. Duct is easily cut, and 
corners can be mitered at any angle. Stand- 
ard 5 or 6-ft lengths are available in white, 
black, dark gray, or light gray. Panduit Corp. 
Circle D-22 on White Card 


ate 





the booths 


Janette Div., National 
Pneumatic Co. Inc. 
—Cylinders and 
valves 


Rotherm Engineering 
Co. Inc.—Revolving 
joints, expansion 
joints, air nozzles, and 
humidifiers 


Greene, Tweed & Co. 
—Rod seals, pack- 
ings, and hard adapt- 
ers for V-packing 


Stratoflex Inc.—Hose 
fittings and assem- 
blies 


Wilkerson Corp.— 
Filters and _ lubrica- 
tors with wunbreak- 
able bowls 


Roper Hydraulics Inc. 
—Rotary gear pumps 


Kobe Inc.—High-pres- 
sure pumps for ex- 
treme temperatures 


Vanton Pump & 
Equipment Corp., 
Div. of Cooper Al- 
loy Corp.—Pumps, 
valves, and fittings 


Leiman Bros. Inc.— 
Rotary vacuum 
pumps and rotary 
pressure pumps 


Chicago-Allis Mfg. 
Corp. — Mechanical 
face and lip seals 
and packings 


Air-Maze Div., Rock- 
well-Standard Corp. 
—Engine air intake 
filters, oil filters, 
breather filters, and 
exhaust spark arrest- 
ers 


Nuclear Products Co. 
—Metering valves, 
poppet check valves, 
plastic valves, tube 
plugs, and purge 
valves 


Commercial Filters 
Corp.—Filters for in- 
dustrial fluids 


DSD Mfg. Co.—O- 
rings, quick-discon- 
nect clamps, gaskets, 
and seals 


Fulton Sylphon Div., 
Robertshaw - Fulton 
Controls Co.—Metal 
bellows and assem- 
blies 


Bridgeport Thermostat 
Div., Robertshaw-Ful- 
ton Controls Co.— 
Bellows and assem- 
blies, pump switches, 
air volume controls, 
and pressure-relief 
valves 


Fawick Airflex Div., 
Fawick Corp.—Seals 


Crane Packing Co.— 
Mechanical axial 
seals, lip seals, hy- 
draulic valves, and 
pump packings 


104 Minimum of turning torque at speeds around 

1500 rpm results in long life for Y2-in. BB 
type revolving joint. It is rated at 500 lb air or hy- 
draulic pressure, and construction is predominantly 
stainless steel and aluminum. Rotherm Engineering 


Co. Inc. 


American Standard 
Controls Div.—Low- 
pressure solenoid 
valves 


Flodar Corp.—Tube 
fittings 


Anaconda Metal Hose 
Div., Anaconda Amer- 
ican Brass Co.—Flex- 
ible metal and plas- 
tic hose and tubing 


Waldron Couplings, 
Waldron-Hartig Div. 
—Standard and high- 
speed couplings 


Pennsylvania Fluoro- 
carbon Co. Inc.— 
Teflon-lined rubber 
tubing, expanded Tef- 
lon tubing, and 
spaghetti and flexible 
Teflon tubing 


United Shoe Ma- 
chinery Corp.—Her- 
metically sealed 
valves 


Hoke Inc.—Valves, 
pressure regulators, 
flow gages, other 
fluid controls 


Wooster Div., Borg- 
Warner Corp.—Hy- 
draulic gear pumps, 
directional - control 
valves, motors, relief 
valves, and flow-con- 
trol valves 


Circle D-23 on White Card 


214 Corrosive and high- 
temperature fluids 
are filtered by stainless- 
steel filter element for 
Fulflo filter. Elements are 
available in 40, 20, 5, and 
2-micron particle retention 
ratings; sizes are 10, 20 
and 30 in. long by 2% 
in. OD. Commercial Fil- 
ters Corp. 
Circle D-27 on White Card 


He 


Fee 


455 Miniature low-pres- 
sure switch has 
maximum set pressure of 
7 psi. Dead-band is 2 
in. of water, and repeat- 
able accuracy is +0.5 per 
cent. Hoke Inc. 
Circle D-29 on White Card 
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107 Zinc-alloy reservoir for 129 Vacuums to 27 in. Hg, or pres- 209 Unidirectional flow is provided by 
compressed-air filters and sures to 15 psi are produced by a poppet check valve designed for 
lubricators resists high tempera- model K-5 integral pump and motor. instrument, process, and control lines. Large 
tures, high pressures, impact, Displacement is 12 cfm. The pump flow areas minimize pressure drop. The 
steam, and solvents. The Saf-T- measures 22!/, by 12 by 91/4 in. Leiman valve is for use with %, 14, and % in. 
Bowl has a protected Pyrex sight- Bros. Inc. tubing. Nuclear Products Co. 
level indicator, visible over a 230- Circle D-25 on White Card Circle D-26 on White Card 
deg arc. Wilkerson Corp. 
Circle D-24 on White Card 


N 


312 Flexible core of Teflon is reinforced 
with stainless-steel wire braid in T4 
hose. End fittings are detachable and re- 
usable, and the hose can be used at tempera- 
tures from —65 to 450 F. Anaconda 
Metal Hose Div., Anaconda American 
Brass Co. 
Circle D-30 on White Card 
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357 Lined tubing combines physical and 
““" chemical properties of Teflon with 
the protection and _ thermal _ insula- 
lation of rubber. The tubing is available 
with 1% through | in. ID Teflon liner, 
covered with !%-in. neoprene rubber or 
other elastomer. Pennsylvania Fluoro- 
carbon Co. Inc. 

Circle D-31 on White Card 


Operating at pressure up to 2000 psi, 

stack-type directional control valve 

lifts, tilts, and positions. It is built for 

heavy-duty service. Wooster Div., Borg- 
Warner Corp. 

Circle D-32 on White Card 
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> Fluid Power (cont.) 


Large-capacity, shut-off coupling is a two-way type. 416 Dual pump head permits internal equaliza- 
When coupling is disconnected, identical guided tion of pressures, eliminating slippage—and 
valves in socket and plug instantly contact valve seats providing 99.5 to 99.7 volumetric efficiency—in 
to seal flow of gas or liquids from both sides of line. metered flow control pump. Stainless-steel MFC- 
Hansen Mfg. Co. 250 positive-displacement pump measures and trans- 
Circle D-33 on White Card fers fluids of widely varying viscosities and densities. 

Pump Div., Waukesha Foundry Co. 
Circle D-36 on White Card 





’ 


S49 Need for replacement of cartridge is indicated 

by a mechanical pointer (or electrically by 
a signal light or bell) in Tell-Tale hydraulic fil- 
ter. For use on suction lines, the filter is rated 
for flows from 2 to 250 gpm. Vickers Inc., Div. of 
Sperry Rand Corp. 


618 Sealing at speeds to 3000 fpm, Posi- 
~~ tive-Seal Klozure oil seal has long- 
life Teflon lining. Construction features 
include a steel shell which encloses and 
positions all components and a oo 
i j ss Ps oo fitted gasket which holds the sealing ele- 
Circle D-34 on White Card ment in place. Garlock Inc. 


Circle D-37 on White Card 


Shatterproof, transparent 
910 Safety Green bowls are 
designed for air-line filters and 
lubricators. Capacities range 
from age to 4 pt. C. A, Nor- 


gren Co. 
Circle D-38 on White Card 


Large-diameter, high-pressure hose is 

for 114 to 2-in. systems operating at 

pressures to 3000 psi. 2755 Spiral Wrap 

hose is constructed of alternating layers of 

spiral wire wrapping and synthetic rubber. 
Aeroquip Corp. 

Circle D-35 on White Card 
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825 Low-pressure solenoid valve has %/4- 

in. pipe connections. Body and 
bonnet are forged brass, and the valve 
has a soft composition disc. It is con- 
cushions to reduce impact of stroke structed to FM and UL requirements. 
can be added without increasing over- Automatic Switch Co. 
all length. Hannifin Co., Div. of Circle D-40 on White Card 
Parker-Hannifin Corp. 

Circle D-39 on White Card 


544 General-purpose air-power cylin- 

ders, rated 200 psi maximum, are 
available in 1!4 to 4% in. bore sizes 
with standard strokes to 20 in. Floating 


805 High-pressure valves and fittings in 
the O-Seal series include hand-op- 
erated, 6000-psi valves; hand-tightened 
unions, elbows, and tees; and O-rings. 
Pipe sizes range from 1% to 2 in. Com- 

bination Pump Valve Co. 
Circle D-41 on White Card 


900 One-inch diameter, 5 0z 

solenoid valve is designed 
for use in hydraulic and pneu- 
matic devices and control sys- 


tems. Operating differential pres- 
sures range from 5 microns to 
150 psi. Skinner Electric Valve 
Div., Skinner Precision Industries 


Inc. 
Circle D-42 on White Card 


029 Spring steel retaining tabs 

“* ensure positive seal between 
sheet metal and membrane of Arco 
grommet; 300 to 400 per cent ex- 
pansion of membrane provides 
positive seal around wires, rods, 
tubes, etc. Automotive Rubber Co. 
Inc. 


Circle D-43 on White Card 
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in the booths 


Hansen Mfg. Co.— 
Hydraulic couplings 
and hose clamps 


Wittek Mfg. Co.— 
Hose clamps 


Auburn Mfg. Co.— 
Gaskets, packings, 
and O-rings 


Parker-Hannifin Corp., 
Parker Fittings & Hose 
Div.—Tube and hose 
fittings, including new 
metal sealing ring 
and snap-in ferrule 
Hannifin Co. — Hy- 
draulic and pneumat- 
ic cylinders, direc- 
tional control valves, 
filters, regulators, and 
lubricators 


Vickers Inc., Div. of 
Sperry Rand Corp.— 
Hydraulic power and 
control equipment: 
Pumps, servo valves, 
directional control 
valves, adjustable- 
speed hydraulic 
drives, filters, remote- 
control valves, and 
flow regulators 


Denison Engineering 
Div., American Brake 
Shoe Co.—Valves, 


pumps, and related 
equipment 


616 Waukesha Foundry 
Co., Pump  Div.— 
Stainless-steel pumps 


618 Garlock Inc. — Me- 
chanical packings, 
gaskets, and seals 


619 Aeroquip Corp. — 
Flexible hose and 
formed tubing as- 
semblies, couplings, 
and fittings 


632—National Tube Div., 
U. S. Steel Corp.— 
Mechanical tubing 


709 Electric Boat Div., 
General Dynamics 
Corp. — Slotted-blade 
vaneaxial fans 


742 International Pack- 
ings Corp. — Seals, 
packings, and gaskets 


805 Combination Pump 
Valve Co. — High- 
pressure valves and 
fittings 


811 Ohio Seamless Tube 
Div., Copperweld 
Steel Co. — Round, 


square, and rectan- 
gular tubing 


Automatic Switch Co. 
—Solenoid valves 


Mo-Bar Hydraulic Co. 
—Air cylinders, med- 
ium and_high-pres- 
sure hydraulic cylin- 
ders 


DeLaval Steam Tur- 
bine Co. — Rotary 
positive - displace- 
ment pumps and hy- 
draulic motors 


Mead Specialties Co. 
— Pneumatic cylin- 
ders 


Skinner Electric Valve 
Div., Skinner Preci- 
sion Industries Inc.— 
Solenoid valves 


C. A. Norgren Co.— 
Filters, pressure regu- 
lators, lubricators, 
and valves 


E. F. Houghton & Co. 
—Rod and cylinder 
packings and com- 
patible fire-resistant 
hydraulic fluids 


Automotive Rubber 
Co.—Sealants, _seal- 
ing grommets, boots, 
and gaskets 
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> Fluid Power (cont.) 


1013 Miniature, 


spring return and 1, 2, 3, 5, 
are available. 


1029 


1058 


heavy-duty 7%-in: bore cylinder is for 250- 


psi air, or 2500-psi hydraulic service. One-inch-stroke 


the booths 


AFCO Fitting Co., 
Div. of United States 
Air Compressor Co.— 
Hydraulic flared and 
flareless tube and 
pipe fittings and air 
line couplings 


Imperial - Eastman 
Corp.—Pipe and tube 
fittings, hose, and 
couplings 


Pall Corp. — Pressure 
switches, mechanical 
seals, and filters 


Carter Controls Inc. 
—Air and hydraulic 
cylinders and rotary 
actuators 


Clippard Instrument 
Laboratory Inc.—Min- 
iature pneumatic 
products 


Snap - Tite Inc. — 
Quick - connect - dis- 
connect couplings 


Sealol Inc.—Mechan- 
ical seals, miniature 
check valves, ball 
valves 


Polymer Corp.—Ny- 
lon braided hose. 


Crawford Fitting Co 
Quick-connect and 
multiple quick-con- 
nect tube fittings; 
heat-exchanger tees 


Joyce-Cridland Co.— 
Hydraulic Cylinders. 


Screen Products Inc. 
—Strainers, filters, 
and screens 


Poxylube Inc.—Heat- 
cure and air-dry solid 
lubricants 


Airmatic Valve Inc.— 
Valves, cylinders, 
pumps, and C-clamps 


7, and 9-in. double-acting models 
Clippard Instrumeat Laboratory Inc. 
Circle D-44 on White Card 


Humphrey Products 
Div., General Gas 
Light Co.—Valves 


Chemiquip Co.—Por- 
ous metal pressure 
snubbers 


OPW-Jordan Corp.— 
Pressure regulators, 
control valves, tem- 
perature regulators, 
and special valves 
and couplings 


Owatonna Tool Co., 
Precision Hydraulics 
Div. — Single and 
double - acting hy- 
draulic cylinders, hy- 
draulic hand pumps, 
and hydraulic power 
package 


Lisle Corp. — Mag- 
netic plugs and chip 
detectors 


Viking Pump Co— 
Rotary pumps, special 
alloy pumps, and ce- 
ramic-fitted pumps 


Sigmamotor Inc. — 
Chemical - metering 
pumps, proportioning 
tubing pumps, and 
adjustable -: speed 
transmissions 


Disogrin Industries— 
Solid polyurethane 
U-cups, cup packings, 
flange packings, and 
rod wipers 


Modern Industrial 
Plastics, Div. of Dur- 
iron Co. Inc.—Gas- 
kets 


Valcor Engineering 
Corp. — _ Solenoid 
valves 


Industrial Div., 
Weatherhead Co— 
Tube fittings and 
hose assemblies 


3 Symmetrical-machined sleeve of UF 

fitting ensures correct assembly to the 

body. After assembly, the sleeve becomes an 

integral part of the tube. Large contact area 

damps vibration and prevents critical stress 
concentration. AFCO Fitting Co. 


Circle D-45 on White Card 


Pressure is equal against all internal 
surfaces and seals in a 360-deg swivel 
connector for pressures to 3000 psi. As in- 
ternal pressure increases, cushioning effect be- 
tween swivel shaft and housing also increases. 

Imperial-Eastman Corp. 
Circle D-46 on White Card 


1202Response is precise (1 per cent at middle 
half of scale) in pneumatic controllers for 
pressures up to 10,000 psi and temperatures from 
125 to 1000 F. Standard features include | to 
100 per cent proportional band, manual reset, 
differential gap action and on-off snap action. 

OPW-Jordan Corp. 
Circle D-47 on White Card 











1029 For use in permanent installations, 

Rigid-Line quick-disconnect couplings 
permit quick addition or removal of valves, 
gages, pumps, or meters in fluid lines. Cad- 
mium-plated steel, anodized aluminum, or 
type 316 stainless steel (passivated) couplings 
are available in 14 and 1-in. ID sizes. Snap- 


Tite Inc. 
Circle D-48 on White Card 
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11Q08Damping effect of Swagelok Snub- 
ber tube fitting prevents damage to 
instruments caused by sudden flow surges 
in fluid lines. Standard tube fitting 
shapes are available, and the snubber ele- 
ment can be type 316 stainless steel or 
sintered bronze. Crawford Fitting Co. 


Circle D-49 on White Card 


] 1 §QSaueezing controls flow of air or 

fluids without use of poppets or 
spools in Tube-O-Matic valve. An elastic 
rubber sleeve opens and collapses over 
the ends of inlet and outlet end plugs 
to start or stop flow. There are no metal- 
to-metal contacts or metal-to-rubber seals. 
Pipe sizes are 1/4, to 12 in.; maximum pres- 
sure rating, 200 psi. Airmatic Valve Inc. 


4 Circle D-50 on White Card 








124 3Radioactive chemical solutions are 
2 SRadioes by solenoid valves avail- 
' able for use in pressure and vacuum sys- 
tems. Standard pipe size is 1/4, in.; % in. 
is available in special valves. Valcor En- 
gineering Corp. 

Circle D-51 on White Card 








1203Choice of stroke length is offered in 

YD series 10,000 psi, heavy-duty, 
double-acting hydraulic cylinders. Capacities 
range from 50 to 150 tons. Precision Hy- 
draulics Div., Owatonna Tool 


Circle D-52 on White Card 


Reusable Teflon- 

1236 covered, perforated- 

steel gasket will not cold- 

flow. It is available in 

1, 1%, 2, 3 and 4-in. 

sizes. Modern Industrial 

Plastics Div., Duriron Co. 
Inc. 

Circle D-53 on White Card 


] 1 §4Precision-made, heavy-duty manual 

valves, available with side or bot- 
tom-mount bases, can be mounted in a 
variety of positions. Seven 14-in. two 
and three-way models are available for 
manual and mechanical operation. Hum- 
phrey Products Div., General Gas Light 


Co. 
Circle D-54 on White Card 











12QQSealed-system pressure snubber 
protects instruments in systems 
containing highly viscous or corrosive 
tie ; media. Thin diaphragm, isolating line 
fluid from the sealed system, transmits 
upscale or downscale equilibrium read- 
— ings in 2 or 3 sec; porous metal snub- 
ber damps transients. Chemiquip Co. 

Circle D-55 on White Card 
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Materials, Processes, 
Mechanical Equipment 


Assembly Components 


Engineering Department 


801] Drawing and fabricating of Alstan aluminum-coated 

steel wire is possible because of the solid-phase bond 
between the two materials. Present maximum thickness 
of the electrically conductive aluminum coating (60 per 
cent of total cross-sectional area) provides 40 per cent of 
the conductivity of an equivalent size of copper wire. 


National-Standard Co. 
Circle D-56 on White Card 


the booths 


Cobehn = Inc.—High- 
velocity spray equip- 
ment and solvents for 
cleaning precision 
components 


Cleveland Graphite 
Bronze Div., Clevite 
Corp.—Powdered tita- 
nium 


Nylon Molded Prod- 
ucts Corp.—Cast ny- 
lon parts 


United States Plywood 
Corp. — Laminated 
panels, including met- 
al-faced panel; dec- 
orative asbestos-ce- 
ment structural panel; 
plastic coating; and 
cut-to-shape plywood 


New Hermes Engrav- 
ing Machine Corp.— 
Metal and plastics en- 
graving machines 


American Sealants 
Co.—Sealant for lock- 
ing threaded fasten- 
ers and retaining 
bearings 


Synthane Corp. — 
Thermosetting lami- 
nated plastics 


Dixon Corp.—Custom 
fabricated Teflon and 
reinforced TFE parts, 
slip and antistick 
agent 


Glass Laboratories 
Inc. — Plastic trim 
molding in satin and 
bright finishes 


Chicago-Allis Mfg. 
Corp.—Molded rubber 
components 


Continental - Diamond 
Fibre Corp.—Lami- 
nated plastic and vul- 
canized fiber products 


Cadillac Plastic & 
Chemical Co.—Stock 
shapes in nylon, TFE, 
polycarbonate, acetal, 
acrylic, and styrene 





Permacel — Pressure- 
sensitive tapes, adhe- 
sives, sealants, coat- 
ings, and dispensers 


Reynolds Metals Co.— 
Aluminum and appli- 
cations, finishes for 
aluminum 


Alloy Products Corp. 
—Stainless-steel deep 
drawings, stampings, 
shapes, fabrications, 
and weldments 


Crane Packing Co.— 
Teflon shapes, bear- 
ing materials, and 
sealing compounds 


Acme Steel Co.—Pat- 
terned steel strips, 
metal stitchers 


Lancaster Glass Co. 
—Custom-made glass 
and plastic parts 


Selectrons Ltd.—High- 
speed selective plat- 
ing 


Marlane Develop- 
ment Co. Inc.—High- 
speed selective plat- 
ing 


Clad-Rex Div., Simon- 
iz Co. — Vinyl-clad 
aluminum and _ steel 


Aluminum Extrusions 
Inc.—Fabricated alu- 
minum extrusions 


Stokes Molded Prod- 
ucts Div., Electric 
Storage Battery Co.— 
Plastic and hard-rub- 
ber molded parts 


Arthur Tickle Engi- 
neering Works Inc.— 
Bimetallic castings 
and aluminum-coated 
parts 


Universal Castings 
Corp.—Precision vac- 
uum-cast, plaster-mold 
castings in brass, 
bronze, copper, and 


aluminum; super- 
charger wheels; in- 
strumentation castings 


Chemo Products Inc. 
—Fluorocarbon prod- 
ucts and coated glass 
yarns 


Instrument Specialties 
Co. — Beryllium-cop- 
per products 


Toyad Corp. — Ex- 
panded polystyrene, 
sponges and foams, 
custom-molded parts 


Pennsylvania Fluoro- 
carbon Co. Inc.— 
Shapes of Teflon 


O'Sullivan Rubber 
Corp.—Injection-mold- 
ed parts 


Sandusky Foundry 
& Machine Co— 
Centrifugally cast hol- 
low cylinders of 
stainless and other 
steels, nickel and 
copper-base alloys 


Armco Steel Corp.— 
Zinc-coated steel; 
stainless steel; high- 
strength, low-alloy 
steel; structural steel 


Fasson Products Div., 
Avery Adhesive Prod- 
ucts Inc.—Self-adhe- 
sive laminates, foil, 
and tapes 


Avisun Corp.—Poly- 
propylene products 


National Vulcanized 
Fibre Co.—Glass-base 
laminated plastics 


Casting Engineers 
Div., Consolidated 
Foundries & Mfg. Co. 
—Precision invest- 
ment castings 


Owens-Corning Fi- 
berglas Corp.—Glass 
fiber and insulating 
material 


Rohm & Haas Co.— 
Acrylic plastic sheets 


and molding powder, 
high-impact acrylic 
molding powder, and 
polyester and acry- 
lic-powder resins 


Gleason Works—Bev- 
el gear cutting ma- 
chinery 


Climax Molybdenum 
Co., Div. of American 
Metal-Climax Inc.— 
Molybdenum alloys 


Handy & Harman— 
Aluminum and silver 
brazing alloys; silver 
alloys for electrical 
uses 


Binks Mfg. Co— 
Paint spraying equip- 
ment 


Beryllium Corp.— 
Beryllium, beryllium 
oxide, and beryllium- 
copper alloys 


Columbus Coated 
Fabrics Inc.—Vinyl- 
metal laminates and 
vinyl fabrics 


International Nickel 
Co.—Nickel and _nick- 
el alloys 


Roehlen Engraving 
Works—Engraved em- 
bossing rolls, plates 


Sylvania Electric 
Products Co., Parts 
Div. — Custom-molded 
plastics; custom metal 
stampings, welding, 
and assemblies; coiled 
printed metal 


Doehler-Jarvis Div., 
National Lead Co.— 
Aluminum, brass, 
magnesium, and zinc 
die castings 


Minnesota Mining & 
Mfg. Co. (Adhesives, 
Coatings, and Seal- 
ers Div.; Chemical 
Div.; and Reinforced 
Plastics Div.) —Ad- 
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146 Spray-on reinforced fluorocarbon 
slip and anti-slick agent produces 
low-friction, slick surfaces on metal, plas- 
tic, wood, and leather. Rulon Spray is 
also a lubricant and a mold release in 

plastic mclding. Dixon Corp. 
Circle D-57 on White Card 


306 Plating small areas is possible with 
Selectron equipment. Current is 
sent through the part to be plated; the 
cathode is clamped to the workpiece; and 
the anode (wrapped with cotton and 
saturated with electrolyte) is swabbed 
over the area to be plated. High current 
densities cause the metal to deposit quick- 

ly. Marlane Development Co. Inc. 
Circle D-58 on White Card 


156 High degree of flame retardancy, 
good punching and machining 
qualities, and solvent resistance are of- 
fered by a new NEMA G-10 glass fabric 
epoxy laminate. Di-Clad 614 is copper- 
clad for use in printed-circuit boards; 
Dilecto 614 is plain. Continental-Diamond 

Fibre Corp. 
Circle D-59 on White Card 


344 Self-extinguishing rigid urethane 
foam, Chemfoam RSF is made in 
two closed-cell types. RSF-6 has a density 
of 5.5 lb per cu ft and flammability rat- 
ing (ASTM D757-49) of 0.49 in. per min. 
RSF-2 has a density of 1.8 lb per cu ft 
and flammability rating of 0.54 in. per 
min. Toyad Corp. 
Circle D-60 on White Card 


416 Self-adhesive stainless-steel foil offers corrosion resistance, high strength, and 
excellent wearing properties. Flexibility of the 0.003-in. foil permits application 
to rounded surfaces. Fasson Products Div., Avery Adhesive Products Inc. 


Circle D-61 on White Card 


421 Flame-retardant printed-circuit_ma- 

terial, Phenolite grade G-10-866 is 

an epoxy-fiber glass laminate. It has ex- 

cellent dimensional stability, chemical re- 

sistance, and electrical properties. Na- 
tional Vulcanized Fibre Co. 

Circle D-62 on White Card 


550 Only enough pressure to provide 
contact between parts being bonded 
and to keep them aligned is required by 
AF-110 thermosetting film adhesive. It 
provides metal-to-metal shear strengths in 
excess of 4000 psi at 75 F service temper- 
ature. Resistance to vibration, shock and 
water, oils, fuels, and salt spray is excel- 
lent. Adhesives, Coatings, and Sealers 
Dept., Minnesota Mining & Mfg. Co. 


Circle D-63 on White Card 


562 High malleability (10 per cent elon- 
gation) at tensile strength of 115,000 
psi is exhibited by Kennertium, a heavy 





hesives; sealers; lami- 
nated, reinforced 
plastics; corrosion- 
resistant plastic 


Kennametal Inc.— 
Carbides and tung- 
sten alloys 


La Salle Steel Co.— 
High-strength alloy 
steel bars 


Enjay Chemical Co.— 
Polypropylenes and 
butyl rubbers 


Olin Mathieson 
Chemical Corp., Me- 
tals Div.-—Nonferrous 
alloys and fabricated 
parts 


H. K. Porter Co. Inc. 
—Wire, rod and strip 
in copper-base, nick- 
el-base, and stainless 
steel alloys 


Hungerford Plastics 
Corp.—Flexible vinyl 
moldings; flexible, rig- 
id, and extruded vin- 
yl parts 


Ohio Rubber Co.— 
Custom molded and 
extruded _ rubber 
parts; silicon and 
polyurethane rubber 
goods 


Waukesha Foundry 
Co., Foundry Div.— 
Corrosion - resistant 
castings 


Garlock Inc.—Plastic 
products 


Union Carbide Corp. 
(Haynes Stellite Co. 
Div.; National Carbon 
Co. Div.; Union Car- 
bide Metals Co.; Un- 
ion Carbide Plastics 
Co.; and Union Car- 
bide Chemicals Co., 
Textile Fibers Div.)— 
Vacuum investment 
castings, chemically 
etched parts, diffu- 
sion-coated parts; 
carbon and graphite 
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structural shapes; fer- 
rodlloys, alloying 
metals, metal com- 
pounds; plastic resins 
and compounds; and 
acrylic fibers 


United States Steel 
Corp.—Alloy, _high- 
strength, and stainless 
steels; forgings; bar 
and semifinished 
products; vinyl coated 
sheet; pipe and tubes 
American Steel and 
Wire Div.—Wire pro- 
ducts 


Dow Corning Corp.— 
Room - temperature- 
vulcanizing fluid sili- 
cone rubber 


Celanese Plastics Co., 
Div. of Celanese 
Corp. of America— 
Cellulose acetate, cel- 
lulose _ propionate, 
polyester resins, poly- 
ethylene, and acetate 
plastics 


Brush Beryllium Co.— 
Beryllium, beryllium 
oxide and beryllium 
copper products 


Mueller Brass Co.— 
Brass, bronze, and 
copper stock and 
parts 


American Smelting 
and Refining Co.— 
Continuous -_ cast 
bronze and aluminum 
and bronze casting 
alloys 


Poloron Products 
Inc. Viny]-to-metal 
laminates and molded 
expanded polystyrene 


Eastman Chemical 
Products Inc., Chemi- 
cals Div.—Fast-setting 
adhesives 


Aluminum Co. of 
American — Vinyl- 
clad aluminum sheet, 
cellular structural 
aluminum, and anod- 
ized castings 


tungsten alloy. Three grades are available, 
with densities of 0.61, 0.65, and 0.67 Ib 

r cu in. and hardnesses of 33, 29, and 
35 Rockwell C. Kennametal Inc. 


Circle D-64 on White Card 


563 High-strength alloy steel bars, e.t.d. 

150 and e.t.d. 180, are made by the 
Elevated-Temperature Drawing process. 
Minimum tensile strengths are 150,000 and 
180,000 psi; with Re 32 and Rc 83 hard- 
ness. Machinability of the 4100 series 0.40 
min carbon alloy bars compares with an- 
nealed, cold-drawn 4140. LaSalle Steel Co. 


Circle D-65 on White Card 


600 Long-term exposure to heat can be 
tolerated by Escon 125 polypropy- 
lene. Melting point is 335 F; material 
withstands 3 mo oxidative aging at 300 F. 
The material is also resistant to chemical 
and stress cracking. It can be injection 
molded, extruded, drawn and vacuum 
formed, heat-sealed, machined, and 
printed. Enjay Chemical Co., Div. of 
Humble Oil & Refining Co. 
Circle D-66 on White Card 


721 Vinyl-clad aluminum comes in 39 
color-pattern variations in all sheet 
forms—coils, flats, circles, and blanks. 
Maximum width is 48 in.; thicknesses 
range from 0.016 to 0.051 in. Vynalate can 
be drawn, roll-formed, corrugated, 
punched, embossed, crimped, and ex- 

panded. Aluminum Co. of America. 
Circle D-67 on White Card 


849 One-piece construction of finned tubing provides 
high strength, constant physical and mechanical 

properties throughout, and resistance to corrosion. Straight, 

single-spiral, and double-spiral types can be made in sizes 

from 14 to %-in. OD with wall thicknesses from 0.020 

to 0.060 in. and fin heights from 0.010 to 0.100 in. 

Superior Tube Co. 


Circle D-68 on White Card 
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1059 Metal-bonded graphite 

parts are made from 
alloys of iron, nickel, cobalt, 
aluminum, and silver in 10 
to 90 per cent graphite-to- 
metal ratios. Applications in- 
clude bearings, seals, brushes, 
contacts. Dixon Sinta‘oy Inc. 
Circle D-69 on White Card 





725 Marbon 


in the booths 


Chemical 
Div., Borg-Warner 
Corp.— ABS impact- 
resistant plastics 


Jones & Laughlin 
Steel Corp., Stainless 
and Strip Div.—Steel 
and steel products 


International Pack- 
ing Corp. — Molded 
rubber products 


Hamilton Foundry Inc. 
—lIron castings 


Dobeckmun Div., 
Dow Chemical Co.— 
Decorative coating 
and plastic films 


United States Rubber 
Co. Mechanical Goods 
Div. — Royalite and 
expanded Royalite 


Polychemicals Dept., 
I. du Pont de 
Nemours & Co. Inc.— 
Acetal resin, nylon, 
and acrylic resin 


National-Standard Co. 
—Coated steel wire; 
vacuum-melted, nick- 
el-base alloy wire; 
valve spring wire; oth- 
er wire; wire cloth; 
perforated metal 


McLouth Steel Corp. 
—Stainless and car- 
bon steels 


Eastman Chemical 
Products Inc., Plastics 
Div. — Polypropylene, 
polyethylene, buty- 
rate, acetate, propio- 
nate, and polyester 
plastics 


Superior Tube Co.— 
Tapered and finned 
tubing; small tubing 
of exotic metals and 
superalloys 


Washington Steel 
Corp .—Plastic-coated 
steel 


Film Dept., E. I. du 
Pont de Nemours & 
Co. Inc.—Cementable 
TFE film, polyester 
film, and PVF film 


HPL Mfg. Co., Melray 
Mig. Co., and HPL 
Jersey Co.— Stamp- 
ings in small lots 


Lord Mfg. Co.— 
Laminated material 
for controlling reso- 
nant response of print- 
ed circuitry 


S. S. White Dental 
Mfg. Co., Industrial 
Div.—Plastic thread 
protectors 


Raybestos - Manhat- 
tan Inc.—Packing and 
gasket materials, rub- 
ber products, friction 
materials, adhesives 


Colonial Rubber Co. 
— Molded _ rubber 
components, silicone- 
rubber moldings, rein- 
forced rubber sheet 


Conneaut Rubber & 
Plastics Co.—Plastic 
cross sections, tubing, 
and sheeting 


U. S. Stoneware Co. 
—Flexible plastic tub- 
ing, corrosion-resistant 
coatings, high - alu- 
mina ceramics, and 
ceramic-metal seals 


John Hassall Inc.— 
Cold-headed products 


Automotive Rubber 
Co. — Rubber-insulat- 
ed parts 


Russell Burdsall & 
Ward Bolt & Nut Co. 
— Custom - molded 
thermoplastic and 
sintered-metal parts 


Coating Products Inc. 
—Metalized plastic 
laminations 


Spaulding Fibre Co. 
Iac.—Glass_ filament 
tubing, plastic lami- 
nates, and vulcanized 
fiber 


Masland Duraleather 
Co.—Semirigid dec- 
orative vinyl surfac- 
ing for lamination 
to metals and hard 
boards 


Decatur Casting Co. 
—Light gray-iron and 
alloyed iron castings 


Pall Corp.—Molded 
fibrous glass; thermal, 
shock, and acoustic 
insulation materials 


Johnson Bronze Co.— 
Ferrous and nonfer- 
rous powdered met- 
als, cast bronze and 
aluminum 


Maysteel Products Inc. 
—Fabricated sheet- 
metal products 


Hitchiner Mfg. Co. 
Inc.—Investment cast- 
ings 


Westchester Plastics 
Inc.—Colors in all 
types of plastic com- 
pounds for molding 
or extrusion 


B-Mold Div., Buckeye 
Brass & Mfg. Co.— 
Ferrous and nonfer- 
rous precision cast- 
ings 


American  Nickeloid 
Co.—Preplated and 
prefinished metals 
and vinyl-metal lami- 
nates 


Rigidized Metals 
Corp.—Texturized fer- 
rous and nonferrous 
metals 


Metal & Thermit 
Corp. — Multicolor 
spray-on vinyl finish 


Hexcel Products Inc. 
—Metallic and rein- 
forced plastic honey- 
comb 


Shwayder Bros. Inc. 
—Vinyl-metal lami- 
nates 


Dixon Sintaloy Inc.— 
Metal and_ graphite 
bonded materials and 
other powder-metal 
parts 


Mycalex Corp. of 
America — Moldable 
ceramoplastic insula- 
tion material and 
parts, glass-bonded 
mica 


Fiberfil Inc.—Glass- 
fiber reinforced ther- 
moplastic materials 


Polymer Corp.—Plas- 
tic shapes and parts, 
plastic coatings 


Wolverine Tube Div., 
Calument & Hecla 
Inc.—Titanium tubing, 
copper and copper 
alloys, special met- 
als and aluminum, 
and aluminum shapes 


Foam Div., Scott 
Paper Co.—Polyure- 
thane foam 


Mott Metallurgical 
Corp.—-Porous, high- 
temperature metal 
components 
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H. B. Fuller Co— 
Epoxy adhesives, al- 
loys, sealants, and 
coatings 


National Beryllia 
Corp.—Pure beryllium 
oxide components, 
transistor heat sinks 
and insulators, power 
tube heat sinks 


Amplex Div., Chrys- 
ler Corp.—Powder- 
metal parts 


Reproducer 
and 
small 


Gries 
Corp.—Die-cast 
plastic-molded 
parts 


Bendix Foundries, 
Bendix Corp.—Alu- 
minum and magnes- 
ium castings 


Westplex Corp.— 
Molded nylon gears 


Janney Cylinder Co. 
—Ferrous and non- 
ferrous centrifugal 
castings; nonferrous 
extruded shapes and 
die forgings; hard 
facing 


& Controls 
Texas  Instru- 
ments Inc.—Precious 
clad metals: Strip, 
wire, and tubing 


Metals 
Div., 


Wall Colmonoy Corp. 
Brazing alloys, bond- 
ed-to-steel protective 
coatings, and hard- 
surfacing alloys 


Polygon Plastic Co. 
—Reinforced glass fi- 
ber rod stock and 
epoxy glass fiber tub- 
ing 

Lehigh Chemical 
Products Co. — Syn- 
thetic lubricants and 
oils 


Space Missile Mate- 
rials Corp.—Special 
precision metal 
shapes; rings, discs, 
and bushings 


Coors Porcelain Co. 
—High alumina and 
beryllia ceramic and 
ceramic-to-metal as- 
semblies 


MacuineE DEsIGn 





856 Plastic-coated stainless steel sheet 
combines corrosion _ resistance 
with decoration. ColorRold can be 
fabricated the same as uncoated steel 
without failure of the coating. Smooth 
and textured surfaces in 11 colors are 
available. Washington Steel Corp. 


Circle D-70 on White Card 


912 Damping is built into a printed- 
circuit-board material which re- 
duces resonant transmissibility 50 to 
66 2/3 per cent. Vibratory: energy is 
converted into shear strains, which are 
dissipated in an_ elastomeric layer 
bonded between elements of epoxy- 
fiber glass laminate. Dyna-damp can 
be used at —65 to 250F, in extreme 

environments. Lord Mfg. Co. 
Circle D-71 on White Card 


918 Teflon-reinforced asbestos sheet 
—designed primarily for gas- 
kets—is made for regular or liquid- 
oxygen service. Low cold flow charac- 
teristics allow use of Fluorobestos at 
continuous and cycling temperatures 
to 550F. Low-temperature limit is 
300 F. Raybestos-Manhattan Inc. 
Circle D-72 on White Card 


Continuous strip of decorative 
panels can be used for mechan- 
ical or manual applications. Die-cut 
panels, figures, or parts furnished on 
Ready-Strip are metallized Mylar with 
pressure-sensitive adhesive backing. 
Coating Products Inc. 
Circle D-73 on White Card 


60 Tex ae ren 
1049 Textured, multicolored vinyl fin 


ishes are applied to fabricated 


860 Cementable Teflon FEP 
film can be attached— 
with common adhesives—to met- 
als, plastics, elastomers, glass 
fiber, fabrics, asbestos, and paper. 
Film Dept., E. I. du Pont de 
Nemours & Co. Inc. 
Circle D-75 on White Card 


1063 Precision-moldable insula- 

tion material, Supramica 
620 BB ceramoplastic is effective 
at extremely high temperatures. 
At 932F, volume resistivity is 
108 ohm-cm. The material is 
impervious to oil, water, and or- 
ganic solvents, and it will not 
carbonize. Mycalex Corp. of 
America. 


Circle D-76 on White Card 


1112 Skeleton network structure 
of Scott Industrial Foam 
makes it suitable for filtratioi:, as 
well as for insulation and cush- 
ioning. This polyurethane foam 
is composed of a three-dimen- 
sional, random network of inter- 
connecting strands. Six standard 
porosity grades are available, 
with 10 to 80 pores per lineal 
inch. Thickness can be up to 
6 in. in 1/16-in. increments. 
Foam Div., Scott Paper Co. 


Circle D-77 on White Card 


1234 Only half the normal alloying 
: time is required by Nicrobraze 
S series brazing alloys, which are ap- 
plied by an air-gun or a manual 
syringe. The alloys are a mixture of 
powder in a_high-viscosity vehicle. 
Stainless Processing Div., Wall Col- 
monoy Corp 


Circle D-78 on White Card 


phosphated steel or aluminum parts by 
a two-step spray system. Three or four 
spray passes of a wet film base coat 
are followed by three or four passes of 
top coat. Coatings Div., Metal & 
Thermit Corp. 

Circle D-74 on White Card 








Hart Reduction Pulley 
Co.—Pulleys and ac- 
cessories 


Rollway Bearing Co. 
Inc. — Radial and 
thrust-type — cylindri- 
cal roller bearings 


New Departure Div., 
General Motors Corp. 
—Precision ball bear- 
ings; miniature and 
instrument ball bear- 
ings 


Cleveland Graphite 
Bronze Div., Clevite 
Corp. — _ Bearings, 
bushings, and thrust 
washers 


Controlex Corp. of 
America — Ball-bear- 
ing remote controls 


Dynamic Gear Co. 
Inc.—Standard and 
miniaturized gears 


Kaydon’ Engineering 
Corp.—Standard and 
special ball and rol- 
ler bearings 


Martin Engineering 
Co.—Vibration induc- 
ers for moving mate- 
rial 


Lignum-Vitae Prod- 
ucts Corp.—Self-lubri- 
cating bearings, bush- 
ings, slides, guides, 
pulleys, and rollers 


Stow Mfg. Co.—Flex- 
ible shafts, 90-deg 
gearboxes, and 300- 
deg geared joint 


Scully-Jones and Co. 
—Roller way bear- 
ings, ball screws, 
spring pads for way 
bearings 


Arguto Oilless Bear- 
ing Co.—Impregnated 
wood bearings, mold- 
ed plastic bearings 


Aetna Ball & Roller 
Bearing Co.—Bearing 
chain, sprocket idlers, 


and _ straight roller 
bearing cages 


Bridgeport Thermo- 
stat Div., Robertshaw- 
Fulton Controls Co.— 
Flexible couplings 


Fawick Airflex Div., 
Fawick Corp.— 
Clutches 


Eriez Mfg. Co.—Vi- 
bratory feeders and 
permanent magnets 


Web Controls Corp. 
—Clutches, brakes, 
and transmissions 


Browning Mfg. Co.— 
Adjustable - speed 
drives and bearing 
units 


Worthington Corp.— 
Mechanical power 
transmission prod- 
ucts 


Dodge Mfg. Corp.— 
Flexible cushion 
couplings, dry-fluid 
drives and couplings, 
pillow blocks, speed 
reducers, drives, 
sprockets, and roller 
chain 


Boston Gear Works 
—Gears, speed re- 
ducers, sprockets and 
chain, bearings, uni- 
versal joints, and 
couplings 


Maurey Mfg. Co.— 
Sheaves, V-belts, and 
pulleys; roller and 
conveyor chain; ten- 
sioning device for 
chain and belt drives 


Roller Bearing Co. of 
America—Roller bear- 
ings and bushings 


United Shoe Ma- 
chinery Corp.— Con- 
stant-ratio drive with 
reduction ratios to 
40,000:1; power servo- 
mechanism drives, 
and other transmis- 
sions 


137 Glass-fiber-filled nylon retainer reduces 
sliding friction in Nyla-Roll type NJ 
needle thrust bearing. Thrust capacity is 
equal to or greater than that of an all-steel 
bearing, and operating temperature is lower. 

Kaydon Engineering Corp. 
Circle D-79 on White Card 


Duff-Norton Co.—Lift- 
ing jacks and hoists 


Beaver Precision 
Products Inc. — Bear- 
ings, ball screws, ball 
splines, ball ways, 
and high-capacity 
jack systems 


138 Permanent-mount _high- 
amplitude vibration in- 
ducers have high power-to- 
weight ratio. Five sizes provide 
speeds from 100 to 8000 rpm, 
according to application. Martin 
Engineering Co. 
Circle D-80 on White Card 


Mono Race Div., 
Thew Shovel Co.— 
Custom and _= stand- 
ard bearings 


Foote Bros. Gear & 
Machine Corp.— 
Gears, gearmotors, 
speed reducers, and 
power - transmission 
equipment 


Warner - Automotive 
Div., Borg-Warner 
Corp.—Gears and 
gearboxes 


Prudential Industries 
Inc. (Atlas Chain & 
Mfg. Co. and Atlas 
Precision Products)— 
Roller chain, sprock- 
ets, couplings, preci- 
sion stock gears, dif- 
ferentials, gear trains, 
and electromechan- 
ical assemblies 


Auburn Mfg. Co— 
Washers, installation 
parts, adhesive film 
preforms, color-coded 
plastic shims 


Eaton Manufacturing 
Company, Cleveland 
Worm & Gear Div.— 
Worm gears’ and 213 
worm-gear speed re- 
ducers 


One-piece, sealed-ball- 
bearing chain idler is 
available in a variety of tooth 
configurations. Rubbing rubber 
type seals keep lubricant in 
Clutches, torque-lock- place, and tooth configuration 
ing and positioning provides positive drive of idler. 
devices Aetna Ball & Roller Bearing Co. 

Circle D-81 on White Card 


Formsprag Co.— 


Link-Belt Co— Pow- 
er-transmission equip- 
ment 


Syntron Co.—Electro- 
magnetic vibrators 
and feeders, and re- 
lated components 
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109 Two and three-speed gear reduc- 

tion pulleys have internal gear re- 
ductions from 1:999 to 1457:1; special 
types have up to 8000:1 reductions. Pul- 
leys are from 10 to 40 in. diam. Hart 
Reduction Pulley Co. 


150 Sharp bends in rotary-type remote- 

control linkages are made with this 
90-deg gear box which has bevel gears sup- 
ported in needle bearings. Three sizes 
offer torque capacities of 500, 2000, and 
3500 Ib. Efficiency is about 88 per cent. 
Stow Mfg. Co. 


95] Locking-ring assembly 

will not work loose in 
MVP adjustable-speed sheaves 
for drives up to 125 hp. Con- 
centric grooves and flanges that 
do not rotate in adjustment are 
also features. Browning Mfg. Co. 


Circle D-82 on White Card 
Circle D-83 on White Card Circle D-84 on White Card 


656 Fan cooling, centrifugally cast bronze 410 Ball spline adds rigidity 
gears, and hardened-thread worms are fea- without impairing  effi- 

tures of worm gear speed reducers with ratios ciency of ball-screw mechanism. 
from 4:1 to 3600:1. Single, helical, and double- Nuts of both screw and spline 
reduction worm types with horizontal and ver- are encased and preloaded in a 
tical shafts are available. Cleveland Worm & single cast-aluminum _ housing. 
Gear Div., Eaton Manufacturing Company Beaver Precision Products Inc. 
Circle D-85 on White Card Circle D-86 on White Card 


SPLINE 


342 Fine-pitch precision spur gears aa 
range in sizes from 1/10 to SPLINE 
2\/, in., with 48 to 120 DP—10 to 40 se 
teeth in stainless steel, and 42 to 180 
teeth in aluminum. Gears are certi- 
fied AGMA Precision Class 1 or bet- 
ter. Boston Gear Works 
Circle D-87 on White Card 














743 Compact adjustable-speed drives in 
‘2 RS P.LV. series have ratings up 
to 50 hp. Five available types are basic 
drive or basic drive combined with out- 
put gears, input gears, and integral foot- 
type motor. Link-Belt Co. 

Circle D-88 on White Card 
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> Mechanical (cont.) 


Infinite positioning and positive 924 Permanent recirculatory lubrication 929 Wear and corrosion-resistant 
locking permit a variety of posi- is built into 20,000-hr shaft bear- Delrin-bushed_ rollers are 
tioning applications for the Linear Posi- ings. They handle 25 to 30 lb radial load combined with stainless-steel bush- 
tioning-Lock. Movement in one direction at moderate thrusts and are available in ings in Chabelco conveyor chain. 
is spring-powered when lock is released. shaft sizes of 3%, Y2, and %-in. diam. Chains range from 3 to 6 in. pitch. 

Roton Products Div., Anderson Co. Tann Bearing Co., Tann Corp. Chain Belt Co. 
Circle D-89 on White Card Circle D-90 on White Card Circle D-91 on White Card 
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Roton Products Div., 
Anderson Co.— Re- 
clining seat lock and 
antifriction bearing 
screw 


DeLaval Steam Tur- 
bine Co.—Worm-gear 
speed reducers 


Morse Chain Co., A 
Borg-Warner Industry 
—Roller silent chain, 
sprockets, couplings, 
clutches, speed _ re- 
ducers, torque limit- 
ers, and stock gears 


Heim Co.—Spherical, 
rod-end, and ball 
bearings 


Spiroid Div., Illinois 
Tool Works—Medium 
-to-high, low-to-high, 
and low-ratio right- 
angle reduction gears 


Saginaw Steering 
Gear Div., General 
Motors Corp.—Ball- 
bearing screws and 
splines 


Hunter Spring Co., 
Div. of American Ma- 
chine & Metals Inc.— 
Constant-force springs 
and  constant-torque 
spring motors 


T. B. Wood's Sons Co. 
—Belted transmission 
drives, including new 
multiple-groove, sta- 
tionary-control, ad- 
justable-speed unit 


Barry Controls Inc.— 
Shock and vibration 
controls 


S. S. White Dental 
Mfg. Co., Industrial 
Div.—Flexible shafts 


Tann Corp.—Shaft 
bearings, sleeve 
bronze bearings, and 
sealed circulating oil 
pillow blocks 


Chain Belt Co.—Self- 
aligning roller bear- 
ings, roller chain, 


conveyor chain, and 
sprockets 


Thomas Flexible 
Coupling Co. — All- 
metal flexible coup- 
lings for power trans- 
mission, including 
miniature and  sub- 
miniature sizes 


Sier-Bath Gear & 
Pump Co. Inc.—Spur 
and helical gears, 
planetary drive 


Thomson Industries 
Inc.—Ball _ bushings, 
linear ball bearings, 
precision bearings, 
and case-hardened 
and ground shafts 


Industrial Tectonics 
Inc.—Precision balls 
and bearings 


Sterling Instrument 
Div., Design-Atronics 
— Electromechanical 
components, _includ- 
ing speed reducers, 
magnetic clutches and 
brakes, and precision 
gears 


Acme Chain Co— 
Offset side-bar and 
circular power-trans- 
mission chain 


Arch Instrument Co. 
Inc.—Precision differ- 
entials, standard and 
precision gears, me- 
chanical and electro- 
mechanical gear as- 
semblies 


Johnson Bronze Co.— 
Sleeve bearings: bi- 
metallic and __ strip, 
babbit on steel or on 
bronze, bronze on 
steel, rolled bronze 


Randall Graphite 
Bearings Inc.—Pillow 
blocks, plain and gra- 
phited bronze bush- 
ings, cored and solid 
bronze bars, and 
bearing cartridges 


Dayton Industrial 


Products Co., Div. of 
Dayco Corp.—V-belt 
drives and V-belts 


Orange Roller Bear- 
ing Co. Inc.—Needle, 
staggered-roller, and 
journal-roller bear- 
ings; cam followers; 
cam yoke rollers; 
thrust roller bearings 


McGill Mfg. Co. Inc. 
—Heavy-duty needle 
roller bearings 


Snow-Nabstedt Gear 
Corp.—Transmissions, 
speed reducers, speed 
increasers 


Lovejoy Flexible 
Coupling Co.—Totally 
enclosed adjustable- 
speed drives, univer- 
sal joints, variable 
pulleys, and flexible 
couplings 


Nice Ball Bearing Co. 
—Standard and min- 
iature ball bearings, 
automotive bearings, 
and _ special-purpose 
bearings 


Hoover Ball and 
Bearing Co.—Ball and 
roller bearings, pillow 
blocks 


Joyce Cridland Co.— 
Worm-gear jacks 


Hilliard Corp.—Sing- 
le-revolution clutches, 
over-running clutches 
and clutch couplings, 
slip clutches and 
clutch couplings, cen- 
trifugal clutch cou- 
plings 


General Bearing: Co. 
—Unground ball bear- 
ings, special bear- 
ings, preassembled 
rollers and studs 


Ohio Gear Co— 
Single - reduction 
worm gear reducers 


Amplex Div., Chrys- 
ler Corp.—Self-lubri- 


cated bearings 


Cullman Wheel Co.— 
Sprockets, flexible 
couplings, and roller 
chain 


Bendix Corp., Eclipse 
Machine Div.—Elec- 
tromagnetic clutches 
and brakes 


Landis & Gyr—Minia- 
ture ball and roller 
bearings 


Simplatrol Products 
Corp.—Electric clutch- 
es and brakes 


Hartford Steel Ball 
Co.—Balls and ball 
bearings 


American Stock Gear 
Div., Perfection Gear 
Co.—Speed reducers, 
gearmotors, gears, 
universal joints, flexi- 
ble couplings 


Curtiss-Wright Corp., 
Marquette Div.— 
Spring clutches 


Diamond Chain Co.., 
Inc.—Roller and con- 
veyor chain’ and 
couplings 


Modern Industrial 
Plastics, Div. of Duri- 
ron Co. Inc.—Bearings 


Manheim Mfg. & Belt- 
ing Co.—V-belting: 
Adjustable _link-type 
belt, variable speed 
belt 


Winsmith Inc.—Speed 
reducers 


Warner Electric Brake 
& Clutch Co.—Clutch- 
es, packaged clutch- 
brake drive, extended 
armature hubs for 
fractional - horsepow- 
er units, splined com- 
ponents 


Paramount Textile 
Machinery Co.—Elec- 
tromechanical linear 
controls 
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10] ] Interchanging of end gears is 1044 Booted universal joint is for se- 
" possible in two '4-in. hollow- vere service (applications involving 
shaft mechanical differentials. Work- heavy loads, high speeds and/or heat, 
ing-circle diameters are 0.880 and contaminants, difficulty of lubrication). 
1.032 in., and widths across inside face Joint is prepacked with grease and op- 
of end gears are 0.500 and 0.563 in. erates through a full 40-deg working 
Arch Instrument Co. Inc. angle. Lovejoy Flexible Coupling Co. 


Circle D-92 on White Card Circle D-93 on White Card 


1120 Intermittent drive unit is a single- 

revolution clutch packaged with nec- 
essary controls. Capacities are up to 250 lb-ft, 
and operating speeds range from 50 rpm min 
to 250 or 300 rpm max. Hilliard Corp. 


116] Fixed-field electric clutch, Size 130, 

has static torque rating of 40 Ib- 

ft. Flexible-diaphragm design eliminates 

sliding splines or pins in the armature. 
Simplatrol Products Corp. 

Circle D-95 on White Card 


1039 Compact transmission provides one 

speed forward, neutral, reverse, and 
speed reduction in 9 by 10 by 12!/4-in. unit. 
Reduction ratio is 2.47:1 in both forward 
and reverse. Snow-Nabstedt Gear Corp. 


Circle D-97 on White Card 


$42 Stag Yes — pressure peck cog in the 


pitch range are available in spur, 

bevel, miter sets (both straight and spiral), heli- 
, and worm-and-gear sets. are inter- 
changeable with 14!/,-deg sets. Morse Chain Co. 
Circle D-98 on White Card 
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Circle D-94 on White Card 


1246 Simplified mounting, high torque for 

size, and no need for slip rings or 
brushholder are features of SF 500 station- 
ary-field clutch. It is a nominal 5 in. in 
diameter, and has a torque rating of 50 
lb-ft. Warner Electric Brake & Clutch Co. 


Circle D-96 on White Card 


1228 Straight-link power transmission 

chain is for heavy-duty applications. 
Its 4-in. lateral displacement from center 
line and 8 deg of twist per 4 ft accommo- 
date sprocket misalignments. Diamond 
Chain Co. Inc. 


Circle D-99 on White Card 
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100 Weckesser 


Co.—Ny- 
lon fasteners and 
plastic cable clips 


Robin Products Co.— 
One-piece, self-retain- 
ing fasteners 


Palnut Co., Div. of 
United-Carr Fastener 
Corp.—Locknuts, self- 
threading nuts, quar- 
ter-turn fasteners, in- 
tegral acorn and 
washer-base nuts 


Laminated Shim Co. 
Inc.—Titanium and 
stainless-steel lami- 
nated shims 


Lamson & Sessions 
Co.—Hook-knurl bolts 


Wesiline Products 
Div., Western Litho- 
graph Co.—Markers 
for wire identification 


Co.— 
strain- 


Heyman Mfg. 
Nylon snap, 
relief, and junction- 
terminal bushings; 
nylon hole plugs 


Ohio Knife Co. — 
Ways, gibs, die sec- 
tions, and knives 


MacLean-Fogg Lock 
Nut Co.—Lock nuts 
and screws, prevail- 
ing-torque lock nuts, 
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flange-type nuts, and 
projection weld nuts 


Veeder-Root Inc. — 


Counters 


W. H. Brady Co. — 
Self-adhesive plastic 
and aluminum name- 
plates 


Star Expansion Indus- 
tries Corp.—Fasteners 
and fastening devices 


Rosan 
locked 


Inc. — Ring- 
inserts and 
studs, thin - walled 
locking inserts, and 
self-clinching parts 


PIC Design Corp.— 
Precision instrument 
parts and compo- 
nents, precision tool 
components 


Tinnerman Products 
Inc. — Spring - steel 
lock nuts 


Tubular Rivet & Stud 
Co.—Standard and 
special rivets, rivet- 
ing machines 


Roller Bearing Co. of 
America — Tolerance 
rings 


United Shoe Machin- 
ery Corp. — Large 
flange-type rivets and 
eyelets 
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B. F. Goodrich Avia- 
tion Products, Div. of 
B. F. Goodrich Co.— 
Blind fasteners 


Dzus Fastener Co. Inc. 
—Spiral-cam, super- 
sonic, panel, univer- 
sal, and buttress- 
thread fasteners, and 
clamps 


Nylok Corp. — Self- 
locking bolts, screws, 
and nuts 


Associated Spring 
Corp.—Precision me- 
chanical springs 


Div., 
American 
Transportation Corp. 
— Tapping screws, 
socket screws, screw- 
nails, weld screws, 
and socket setscrews 


Ohio Rubber Co. — 
Rubber wheels and 
tires 


Parker-Kalon 
General 


Chart-Pak Inc.—Pres- 
sure-sensitive tapes, 
labels, and die-cut 
symbols 


Eaton Manufacturing 


Company ({Farval 
Div., Reliance Div.)— 
Lubrication systems; 
tamperproof fasteners, 


103 One-piece, self-retaining Sun- 

burst fastener is installed and 
locked from one side. A good insu- 
lator, the plastic fastener is suitable 
for use with electrical components and 
wire retaining straps. Robin Products 


sO. 
Circle D-100 on White Card 


1175 Barrel shank of lightweight 

quarter-turn blind fastener keeps 
it centered in its hole and adds shear 
resistance. Fastener is self-retaining. 
Palnut Co., Div. of United-Car Fas- 
tener Corp. 


Circle D-101 on White Card 


lock nuts, and pre- 
assembled screw and 
washer assemblies 


Elastic Stop Nut Corp. 
of America — Self- 
locking fasteners 


Ferry Cap & Set 
Screw Co.—External- 
wrenching, precision, 
12-point, alloy steel 
screws 


Standard Pressed 
Steel Co. — Stainless 
steel fasteners, self- 
aligning lock nuts, 
press nuts, self-lock- 
ing nuts, and high- 
fatigue tension fasten- 
ers 


Falstrom Co. — Elec- 
tronic rack cabinet 


American Screw Co. 
—One-piece multiple- 
screw assembly, tam- 
perproof screws, and 
high-torque __ aircraft 
fasteners 
Shakeproof Div., Il- 
linois Tool Works— 
Sealing fasteners, 
lock washers, lock 
nuts, preassembled 
screw and washer as- 
semblies, tapping 
screws, and other 
fastening devices 
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140 Knurls set on a spiral in 
Hook Knurl bolt produces a 
body-bound fit in the connected 
material. The bolt head need not 
be held during assembly of the 656 Three-slot head 
nut, and it will not push out of design of Torq- 
the hole if lock nuts are used. tite fastener makes it 
Lamson & Sessions Co. tamperproof. Driving 
Circle D-102 on White Card forces on outer per- 
iphery instead of cen- 
ter eliminate head dis- 
tortion through worn 


7H 2 ' driver bits. Reliance 
f BP aA 0 ee Div., Eaton Manufac- 
9 Soames turing Company 
iy $ Circle D-106 
ke on White Card 








eae 
915 Thumb pressure applied 

to grommet and plunger 
installs captivated Nylatch fas- 
tener. Floating grommet allows 


815 Self-aligning lock nut, SPS 428 High-strength § quick-operating 
SA 16, compensates for out- fastener has buttress thread con- 
of-perpendicular seating surface. figuration and floating receptacle. Dzus 
Bearing pressure between spherical Fastener Co, Inc. 
alignment washer and nut is con- Circle D-107 on White Card for misalignment of holes with 
stant at all angles up to 8 deg. up to 0.020-in. radial float 
Standard Pressed Steel Co. (0.040 in. total). Hartwell Corp. 
Circle D-103 on White Card Circle D-110 on White Card 


142 Partly transparent vinyl-film 

wire marker becomes self-lami- 
nating during application. Transparent 
extension wraps around precoded area, 
providing protection from oil, grease, 
chemicals, and other fluids. Westline 
Products Div., Western Lithograph Co. 

Circle D-108 on White Card 


720 Miniature floating clinch nut 

for blind fastening provides 
loadbearing threads in thin  sheet- 
metal assemblies. Two small lugs re- 
tain the nut in a window-type basket, 
providing 0.020-in. radial float. Elastic 
Stop Nut Corp. of America 

Circle D-111 on White Card 


NYLON INSERT 
116 Titanium laminated shims are = 
made of 0.003-in. layers of pure 
titanium bonded to each other, or to 
a thicker sheet of titanium alloy. 
Shims are custom-made to specifica- 
tions. Laminated Shim Co. Inc. 


Circle D-104 on White Card 





O20 RADIAL FLOAT 





821 Electronic rack cabinet of heavy- 
gage cold-rolled steel or alumi- 
num measures 24 by 24 by 77 in. high. 
Adjustable channels facilitate mount- 
ing slides or chassis, and the venti- 
lating system can be tailored to meet 
requirements. Falstror Co. 
Circle D-105 on White Card 


AA Strength is doubled in turned- 22¢ Tamperproof Tri-Wing screw 
* back,. crimped rim of lock ““" is easily installed and removed 
washer for use in assemblies subjected with simple p ore bit. It is made in 


i 
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to high torque and tension. Also used 
for sealing, the folded-rim washer pre- 
vents thread leakage under high pres- 
sure and at temperatures to 500 F. 
Shakeproof Div., Illinois Tool Works 

Circle D-109 on White Card 


a wide range of sizes, types, and ma- 
terials. American Screw Co. 
Circle D-112 on White Card 





101QThin-wall, high-strength 1018 Heavy-duty retaining ring, 102] Spring-ejected and held 
insert is lightweight and designed for assemblies sub- in full retraction when 
resistant to corrosion. Installa- jected to extreme loading condi- disengaged, No. 53 access panel 
tion does not require use of tions, has high thrust and impact fastener permits doors or chassis 
special taps or gages in prepara- resistance. Shoulder of the Truarc panels to slide past one another. 
tion of the receiving hole. Kay- series 5160 is high enough to re- It is available in stainless steel 
nar Mfg. Co. Inc. tain —o ae ~— = in seven — — 8-32 
ye 2 a Thite C. ner radii or chamfers. aldes to 1/,-28, and three head sizes. 
hate DON ae Waee Card Kohinoor Inc. Southco Div., South Chester 
Circle D-114 on White Card Corp. 
Circle D-115 on White Card 


1036Fluted-socket screws 
are available with 
Nylok self-locking insert. 
The vibration-resistant 
fasteners are furnished in 
a variety of sizes. The 
Bristol Co. 
Circle D-116 
on White Card 


in 
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> Assembly Components (cont.) 


the booths 


Hunter Spring Co., 
Div. of American Ma- 
chine & Metals Inc.— 
Precision springs, wire 
forms, stampings, and 
assemblies 


Avery Label Co— 
Pressure - sensitive 
nameplates, labels, 
and decorative prod- 
ucts 


Hartwell Corp. — 
Quick-release fasten- 
ers, pins, and latches, 
and Velcro 


Russell, Burdsall & 
Ward Bolt & Nut Co. 
— Cold - headed 
special fasteners; 
aluminum, silicon 
bronze, and stainless- 
steel fasteners 


Park Nameplate Co., 
Div. of Park Electro- 
chemical Corp.—Ano- 
dized, etched and em- 
bossed decorative al- 
uminum trim 


Simmons Fastener 
Corp. — Quick - op- 
erating fasteners and 
latches 


Kaynar Mfg. Co. Inc. 
—Self-locking nuts 
and inserts 
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Gleason Reel Corp.— 
Cable and hose reels 


Waldes Kohinoor Inc. 
—Retaining rings, ap- 
plicators, and dispens- 
ers 


Southco Div., South 
Chester Corp.—Spe- 
cial fasteners for 
doors, panels, etc.; 
quarter-turn aircraft 
fasteners; latches; 
pawl fasteners; screw 
fasteners; and rivets 


Bristol Co.—Socket 
screws 


Faultless Caster Co. 
—Casters and wheels 


Heli - Coil Corp. — 
Stainless steel screw- 
thread inserts, screw- 
lock inserts, expan- 
sion inserts, and nuts 


Edwin B. Stimpson 
Co.—Eyelets, grom- 
mets and _ washers, 
snap fasteners, plugs, 
rivets, terminals, 
stampings, and at- 
taching machines 


American Optical Co. 
—Signature code and 
decoder equipment, 
flexible fiberscope, 
cathode-ray tube face 
plate with fiber optics 


Penn Engineering & 
Mfg. Corp. — Self- 
clinching fasteners 


Ramsey Corp. — 
Spiral - wound and 
stamped retaining 
Tings 


Chicago Rivet & Ma- 
chine Co.—Rivets and 
riveting machines 


Reed & Prince Mfg. Co. 
—Screws and thread- 
ed rods 


Groove-Pin Corp. — 
Drive studs and self- 
tapping, self-locking 
inserts 


Corbin Cabinet Lock 
Div., American Hard- 
ware Corp. — Flush- 
cup, drop, lever, and 
tee handles; quick- 
release fasteners and 
locking devices for 
cabinets and panels 


Carr Fastener Co., 
Div. United-Carr Mfg. 
Corp.—Fasteners for 
molding, tubing, and 
wiring; panel fasten- 
ers, plug buttons, and 
washer nuts 


Moeller Mig. Co— 
Stoppers 


Three-dimensional, multi- 
aS ee re 
ates, and con- 
trol panel, and, ste 4 avail- 
ble in 0: J n. 
Rahaeataied and flexible, 
Thinplate Dimensional foil can 
mounted on curved surfaces. 
Park Nameplate Co. 
Circle D-117 on White Card 





tection of electric 
sant bowen 
similar equipment is provi 
by the sce Two models 
ate up to 20-am 
cord, 25 t0 45 ft long, in No. | 
to 12 wire sizes with 2, 3, or 4 
conductors, Gleason Reel Corp. 
Circle D-118 on White Card 
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957 Miniature quick-operating Mini-Q-Lock 12]3Clinched by squeezing into a 1223 Flush-mounted cup and 
fastener projects less than 14 in. inside; prepared hole, floating, self-lock- drop handle is available 
extra-thin oval head minimizes outside projec- ing fastener provides a rapidly assem- with various cams for one, two, 
tion. It locks and unlocks with one-quarter bled nut anchor in sheet metal. It or three-point locking mecha- 
turn. Simmons Fastener Corp. compensates for 1/32-in. misalignment nisms. Antirattle feature is op- 
Circle D-119 on White Card of mating holes. Penn Engineering & tional. Corbin Cabinet Lock 

Manufacturing Corp. Div., American Hardware Corp. 


Circle D-120 on White Card Circle D-121 on White Card 


1038 Resilient polyurethane 121]5Increased thrust capacity by better dis- 1242 Tough plastisol sealer in one-piece 
caster wheels resist abra- tribution of force across the groove wall Dot washer nut has excellent ad- 
sion, most acids, dry heat to is provided by Groove Guard, a thin, single- hesion, prevents leaks, and withstands 
250 F, and cold to —90F. Sizes turn wound ring used with a retaining ring. severe abrasion. Metal-to-metal contact 
from 5 to 12 in. are for 800 to Plastic flow of groove material is eliminated. provides excellent torque retention. Carr 
3500-Ib loads. Faultless Caster Ramsey Corp. Fastener Co., Div. United-Carr Fastener 
Corp. Circle D-123 on White Card Corp. 
Circle D-122 on White Card Circle D-124 on White Card 





122] Thread forming without chips is 

accomplished in soft metal by Tap- 
Lok self-tapping insert. Threads are 
formed by narrow, threaded lands on the 
insert, and the metal flows around the 
insert as it is driven in. Groov-Pin Corp. 


Circle D-126 on White Card 


1043 Tightly wound coils of 
Push Insert provide the 
correct pitch when installed in 
a molded or drilled hole. Hav- 
ing no driving tang, the insert 
can he installed either end up. 
Heli-Coil Corp. 
Circle D-125 on White Card 
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in the booths 


Rotherm Engineering 
Co. Inc. (Boyle En- 
gineering Laboratory 
Div.) — Testing, re- 
search, and develop- 
ment 


FAC Div., Overseas 
Commodex Inc.—En- 
gineering instruction 
kits 


Ozalid Div., General 
Aniline & Film Corp. 
—Drafting table, 
whiteprinters 


Arguto Oilless Bear- 
ing Co.—-Bearing test 
machine 


W. H. Brady Co.— 
Printed-circuit tapes 
and shapes, self-stick- 
ing printed wiring 
diagrams, layout and 
drafting tapes 


PIC Design Corp.— 
Breadboard develop- 
ment kits 


Stacor Equipment Co 
—Drafting equipment 


Minnesota Mining & 
Mfg. Co. — Microfilm 
reading, printing, 
mounting, and copy- 
ing equipment 


Hamilton Mfg. Co.— 
Roll-file system 


General Motors Re- 
search Laboratories— 
Lip seal testing ma- 
chines 


Electric Boat Div., 
General Dynamics 
Corp. — Training de- 
vices and design and 
engineering services 


Mayline Co. Inc.— 
Wood and steel dratft- 
ing tables, plan files, 
and drafting supplies 


Hunter Spring Co., 
Div. of American Ma- 
chine & Metals Inc.— 
Testers, mechanical 
pull force gages 


Riehle Testing Ma- 
chines Div., American 
Machine & Metals Inc. 
—Force and distance 
measuring instru- 
mentation with a wide 
range of readout and 
recording instruments 


United States Gauge 
Div., American Ma- 
chine & Metals Inc.— 
Gages, Bourdon tubes 
and diaphragms, su- 
per gages, and pilots 


Draft-a-Matic Div., 
General Fireproofing 
Co.—Metal = drafting 
desks 


Unitech Corp. — Co- 
ordinate plotter and 
accessories 


Plan Hold Corp. — 
Vertical and roll files 


Bendix Corp., Com- 
puter Div. — Data- 
processing equipment 


Pack Mfg. Co.—Mod- 
ular, interlocking 
drawing files 


620 Four, six, or eight-tube units 
in Moducor rolled-file sys- 
tem house 4, 25, or 1%-in. diam 
tubes. Interlocking modules are all 
1834 in. wide, and lengths are 24 
to in., in 6-in. increments. 
Hamilton Mfg. Co. 
Circle D-127 on White Card 


200 Any dry diazo sensitized material up to 19 

in. wide can be processed at speeds up to 

60 fpm in Super Ozamatic whiteprinter. It is 

28'4, in. high, 40 in. wide (including feedboard), 

and 24!/, in. deep. Ozalid Div., General Aniline & 
Film Corp. 

Circle D-128 on White Card 


Ss Pag ger es 


119 Easy adjustment of board height (from 30-in. 

© desk height to 45 in.) and angle (from 0 to 
90 deg at any height) is controlled by front pedals 
on Duo-Matic L drafting desk. Reversible feature 
allows assembly for right or left-hand use. Stacor 
Equipment Co. 


Cirele D-129 on White Card 
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ecy Tension and compression loads ap- 
““* plied to the same end fitting are 
measured by in-line Push-Pull Force Gage. 
It is available in ranges from 0-10 to 
0-250 lb. Accuracy is 1 per cent of maxi- 
mum scale reading. Hunter Spring Co., 
Div. of American Machine & Metals Inc. 

Circle D-130 on White Card 


] 13} Self-adhesive strip is part of single-sheet 
'~™“ “hanger for vertical file. Press-board hangers, 
in 18 and 36-in. lengths, can be cut to any length 
with scissors. A new adjustable rack holds 150 
hangers. Plan Hold Corp. 

Circle D-131 on White Card 


704 Simulation of operating conditions in Seal- 
**'' rater lip seal rating machine permits en- 
durance, acceptance, and performance testing. It 
accommodates two seals up to 10 in. diam; a model 
that rates 12 seals is also available. General Motors 
Research Laboratories 

Circle D-132 on White Card 
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Publications and Societies 


111 Lead Industries As- 
sociation—Lead prod- 
ucts and examples of 
applications and lead 
technology 


Drop Forging Associ- 
ation—Forged com- 
ponents illustrating 
new design _ tech- 
niques 


Battelle Memorial In- 
stitute 


Product Engineering 


Gray Iron Founders’ 
Society Inc. — Gray 
and ductile iron cast- 
ings; testing equip- 
ment to demonstrate 
compressive strength 


Space/ Aeronautics 


Alloy Casting Insti- 
tute — Heat-resistant 
and corrosion-resist- 
ant high alloy cast- 
ings 


Chilton Co. 
MACHINE DESIGN 
Automation 


Foundry 


New Equipment Di- 
gest 


Steel 


Copper & Brass Re- 
search Association— 
Copper and _ brass 
mill products, copper 
labeling 


Sweet's Catalog Serv- 
ice, Div. of F. 
Dodge Corp. 


242 MACHINE DE- 
“*S™ SIGN invites all 
show visitors to stop in, 
talk to the editors, look 
at issues and reprints, or 
use our chairs. 


700 


700 


Malleable Castings 
Council 


Malleable Founders 
Society — Malleable 
iron castings 


Product Design & De- 
velopment 


American Zinc Insti- 
tute Inc-——Design fea- 
tures of galvanized, 
die-cast, and rolled 
zinc 


Design News 


Metal Powder Indus- 
tries Federation — 
Powder metallurgy 
parts and case his- 
tories 


Materials in Design 
Engineering 


Technical Services 
Div., Rogers Publish- 
ing Co. 


Precision Metal Mold- 
ing 

Industrial Publishing 
Corp. 


Malayan Tin Bureau 
—Consumer and com- 
mercial items  illus- 
trating characteristics 
of tin alloys 


Hitchcock Publishing 
Co. 


Industrial Press 


Thomas Publishing 
Co. 


American Society of 
Mechanical Engineers 
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Design Engineerin : 


More papers are scheduled for the Sixth De- 
sign Engineering Conference than were pre- 
sented at any of the previous conferences 
a panel discussion on Monday will be followed 
by 22 additional papers, to be heard during 
the next three days. The technical sessions, 
sponsored by the American Society of Me- 
chanical Engineers, will be held in meeting 
rooms in Cobo Hall. Hours are 10 a.m. to noon 
on Monday, and 9:30 a.m. to noon, Tuesday 
through Thursday. 

Monday’s subject, “Designing for Today’s 
Competitive Market,” will be discussed by four 


Confe 


to reduce manufacturing costs, automatic equip- 
ment, glass and ceramics, and high-strength 
steel. Wednesday’s subjects are motors, cost- 
saving in production, adhesives, fasteners, and 
powder-metal parts. On Thursday, subjects will 
be plastics, vibration, gearing, and lubrication. 

A luncheon will be held Wednesday at Cobo 
Hall under the auspices of the ASME Machine 
Design Division. 

Registration fee for the Conference (which 
includes copies of all papers and admission to 
the Show) is $10 for ASME members and $15 


for nonmembers. Admission to the Show alone 


is $2. The registration desk will be open from 


representatives of the automotive industry. Con- 
8 a.m. until 5:30 p.m. every day. 


current sessions on Tuesday will cover ways 


Monday, 10:00 a.m. 
Panel—-Designing for Today's Competitive Market 


Engineers in almost every industry are faced with the problem of designing 
to meet increasing domestic and foreign competition; nowhere is competition keener 
than in the high-production automotive industry. A panel of top-flight automo- 
tive executives will discuss designing a product to meet this continuing competition. 
They will highlight the interplay of production, purchasing, and engineering by 
prepared discussion and answers to questions from conference participants. 

How a Car is Planned and Engineered with Marketing, Purchasing, Manufacturing and 
Quality-Control Considerations 

Will Scott, Executive Director of Central Product Planning Office, Ford Motor Car Co., 
Dearborn, Mich. 


Designing for Function and Cost Objectives 

Herbert M. Bevans, Executive Engineer—Chassis, Electrical, Truck Section, Engineering 
Div., Chrysler Corp., Detroit 

Production Engineering as it Effects Car Design and Sales 

Conrad F. Orloff, Assistant Chief Engineer, Production Engineering Dept., Chevrolet Mo- 
tors Div., General Motors Corp., Detroit 

Role of the Supplier in Meeting Competition 

Carl E. Burke, Chief Development Engineer, American Motors Corp., Detroit 


9:30 a.m. 


Manufacturing—Key to Saving 


PrEACcC ha 
& ucsUd vs 


Two key considerations that can reduce manufacturing costs are producibility 
of a product and material standardization. Significant manufacturing techniques 
that make a product “producible” and savings that can be derived from a ma- 
terial standardization program will be discussed. 

Producibility—-Designing for Production 
C. Edward Warner, Manager—Advanced Manufacturing Engineering Service, and Robert 
L. Berg, Consultant—Producibility Engineering, General Electric Co., Schenectady, N. Y. 
Material Standardization to Reduce Costs 


Gerald L. Swartwood, Material Engineer and Drafting Supervisor, The Bryant Electric 
Co., Bridgeport, Conn. 
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Automatic Equipment—Speeds Production 


Modern machines use hydraulic power and special drives formerly thought 
impractical. Two papers outline the analysis of system dynamics and the match- 
ing of components in high-speed, high-production, automated equipment. 
Special Requirements of Hydraulic Circuits for Servo Controlled Machinery 
Robert K. Sedgwick, Assistant Chief Engineer, Servo Div., Kearney and Trecker Corp., 
Milwaukee 
Drives for Tape-Controlled Machine Tools 
George W. Younkin, Chief Development Engineer, Giddings & Lewis Machine Tool Co., 
Fond du Lac, Wis. 


Glass and Ceramics—New Design Possibilities 


Continuing analysis and testing are giving new insight into physical, chemi- 
cal, and mechanical properties of these engineering materials. The papers update 
present information, show newer engineering applications, and compare glass and 
ceramic with metal. 


Ceramic Materials: A Chemical and Structural Description 
Marvin G. Britton, Technical Manager, Government Services Dept., Corning Glass Works, 
Corning, N. Y. 


What Do Glasses and Ceramics Offer the Design Engineer? 
John R. Blizard, Manager, Product Engineering Dept., Technical Products Div., Corning 
Glass Works, Corning, N. Y. 


High-Strength Steel—Iimpact of Recent Development 


Metallurgical and mechanical aspects of high-temperature, cold-reduced stain- 
less and precipitation-hardenable steels are discussed in two papers. Examples 
on how to design and fabricate are based on new developments. 

High Strength Steels—Part |, Materials 
R. A. Lula, Chief Research Metallurgist—Stainless Steel, Allegheny Ludlum Steel Co., 
Pittsburgh 


High Strength Steels—Part II, Design and Fabrication 


Richard H. Marvin, Chief Engineer, SpaceAtomics Section, Product Development Dept., 
The Budd Co., Philadelphia 


Wednesday, 9:30 a.m. 


Motors—Economics and Applications 

The high-temperature motor is an original equipment item that can offer real 
economics through weight and size reductions. Many new applications are of- 
fered in the companion paper on synchronous units. 
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Electric Motors at Higher Temperatures for Industrial Usage 

Frank C. Rushing, Engineering Manager, Motor and Gearing Dept., Westinghouse Electric 
Corp., Buffalo 

Mechanical Application of Nonexcited Synchronous Motors 

J. P. Landis, Development Project Engineer, Electromechanical Development Section, Me- 
chanical Development Laboratory, E. |. du Pont de Nemours & Co., Wilmington, Del. 


Production—Cost Saving Hints 

Numerically controlled machines require special part design to effect the 
greatest saving. At the same time, close tolerances and finishes add cost even 
though automatic machines can do the job. Charts permit optimum selection of 
all factors to reduce product cost. 
Design Considerations and Drafting Techniques for Production on Numerically Controlled 
Production Machines 
Alexander Taleff, Equipment Development Engineer, Headquarters Manufacturing Lab- 
oratory, Westinghouse Electric Corp., Pittsburgh 
Cost and Value of Small Tolerances and Smooth Finishes 
W. W. Gilbert, Manager, Machining Development Service, Manufacturing Engineering 
Service, General Electric Co., Schenectady, N. Y. 





Adhesives for Metal Bonding 


Adhesives are one of the newest methods of bonding metals—bonded engine 
parts are under test. Factors which must be known for most design problems 
are given, and the differences between bonding metal parts and nonorganic ma- 
terials are also discussed. 


Elastomeric Adhesives—Industry’s New Tool 

W. C. O'Leary, Technical Director, Adhesives, Coatings, and Sealers Div., Minnesota 
Mining and Manufacturing Co., St. Paul 

Factors in Joint Design Using Adhesives for Metal Bonding 

Kenneth F. Charter, Director, Plastics Research, and Harry R. Butzlaff, Supervisor, Plastics 
Research, A. O. Smith Corp., Milwaukee 


9:30 a.m. 


Cost Analysis—Fasteners and Powder Parts 


Two papers evaluate the engineering and production problems pertaining 
to application, function, and design of standard and custom-engineered fastener 
and powder-metal parts. 

Which Fasteners Should We Choose? 

John W. Stoutenburg, Vice President, Robin Products Co., Warren, Mich. and Kenneth 
D. Ringland, Chief Engineer, Central Screw Co., Keene, N. H. 

Designing with Powder Metallurgy to Improve Quality and Reduce Cost 

Paul J. Failla, General Superintendent—Machine Shops, Johnson Bronze Co., New 
Castle, Pa. 


Plastics—Unusual Behavior 


Two papers indicate the influence of basic-material properties on end prod- 
ucts: One considers the deceptively simple process of filament winding; the other 
points out specific areas where design problems are met with unusual types of 
behavior in plastics. 

Filament-Wound Pressure Vessels 

Richard Gorcey, Group Leader, Solid Propulsion Structural Components, Rocketdyne, A 
Div. of North American Aviation Inc., Canoga Park, Calif. 

An Introduction to Designing with Plastics 

R. L. Thorkildsen, Mechanical Behavior Engineer, General Engineering Laboratory, Gen- 
eral Electric Co., Schenectady, N. Y., and John V. Schmitz, Manager-Chemical Research, 
Major Appliance Chemistry Laboratory, General Electric Co., Louisville, Ky. 


Dynamics—Damping and Gears 

Two engineering problems occur on all manufactured products where vibra- 
tion, shock, and misalignment are met. Both papers present new engineering 
solutions and are of special interest to engineers in the heavy equipment and 
automotive fields. 


Visco-elastic Damping 

D. Kent Hatch and C. Howard Adams, Plastics Div., Monsanto Chemical Co., Springfield, 
Mass. 

Effect of Misalignment on Tooth Action of Bevel and Hypoid Gears 

Meriwether. L. Baxter Jr., Chief Research Engineer, Gleason Works, Rochester, N. Y. 


Lubrication—Molydisulfides as an Answer 


New lubrication frontiers are being probed, and these two papers answer many 
of the questions about what molybdenum disulfide materials can be expected to 
accomplish. Many misconceptions will be cleared up as laboratory testing, per- 
formance, and material evaluations are offered. 

Molybdenum Disulfide As a Lubricant 

Kenneth B. Wood Jr., Manager, Chemical Div. Climax Molybdenum Co., Div. of Ameri- 
can Metal Climax Inc., New York 

Molybdenum Disulfide as an Additive to Improve the Performance of an Automotive 
Multipurpose Grease 

H. G. Rudolph Jr., Automotive Div. Products Dept., and C. D. Thayer (Deceased), Socony 
Mobil Oil Co. Inc., New York 
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May 23 (Tuesday). 


/ EXHIBITORS 


Open every afternoon and one evening during the Design Show, Detroit's 
new Cobo Hall will accommodate all exhibitors on one floor. 
Hours are noon to 5:30 p.m. May 22, 24, and 25, and noon to 10:00 p.m. 


in Cobo Hall. 
Visitors are invited to stop at MACHINE DESIGN’s booth, No. 363. 
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DYNAMIC BALANCING 
ELIMINATES CLUTCH VIBRATION 
assures you smooth, enduring clutch performance 


Rockford Clutches are vibration free. . . heavy spots to insure perfect balance. 
This means your on and off-highway Clutch vibration can ruin bearings 
vehicles or industrial machinery . . - crack housings . . . damage 
get extra-long clutch life, top crankshafts or other essential com- 
power from your engines and ex- ponents. Consider the operator 
tremely smooth engagements. of your equipment . . . freedom 
Rockford eliminates vibration from vibration means quite a bit 
by dynamically and statically to him, too. No uncomfortable 
balancing each clutch. Above, nerve-jangling work here. Yes, qual- 
a Rockford man spins a clutch ity construction is Rockiord’s key to 
onaspecial balancing machine. efficient clutch reliability. Rockford 
He then views electronic scope offers a wide range of power controls. 
for vibrational-blips and removes Write today for illustrated brochure. 


ROCKFORD CLUTCH BFF 2»: 


311 CATHERINE STREET, ROCKFORD, ILLINOIS Tall Sorc. 


WARNER 


Export Sales Borg-Warner International * 36 So. Wabash, Chicago, Ill. 
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Strength of Refractory Metals 


at high temperatures 


AL DONLEVY and JACK K. Y. HUM 


Research Metallurgists, Stauffer Metals Co., Richmond, Calif. 


N THE quest for materials for 

very-high-temperature service— 
2400 to 5000 F—only four metals 
and their alloys show promise: Co- 
lumbium, molybdenum, tantalum, 
and tungsten. There are a few 
other suitable metals, but supply is 
limited. 

Design information needed to 
apply these metals at high temper- 
atures is obtained mainly by stress- 
rupture testing. Properties ob- 
tained are: Per cent elongation, 
mode of fracture, and time to fail- 
ure. In the past, the use of these 
metals at high temperatures has 
been hindered by scarcity of corre- 
sponding design data. There are 
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Columbium-tantalum-molybdenum alloy, Scb 278. 
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practically no data for temperatures 
of 3000 F and higher. Now, how- 
ever, these temperatures are reached 
easily by electron-beam heating. 
That technique was used to obtain 
the values reported here. 


Materials: With the exception of 
tungsten wire, all the metals and 
alloys under test were electron-beam 
melted, forged into sheet bar, con- 
ditioned, annealed, and rolled into 
sheet. 

1. Scb 278 is a columbium-tanta- 
lum-molybdenum alloy of good fab- 
ricability and ductility. A 10 Ib 
sample was melted into 134 in. 
diameter ingot. The ingot was 


forged into a sheet bar 2 in. wide 
x 5 in. thick x 16 in. long. The 
bar was then conditioned and an- 
nealed in a vacuum for 2 hr at 2000 
F. The sheet bar was then warm 
rolled at 500 F until it was 14 in. 
thick. Test specimens were cut 
from the sheet. 

2. Scb 291 is a columbium-tanta- 
lum-tungsten alloy of good fabrica- 
bility and ductility. Similar proce- 
dure as described for Scb 278 was 
repeated for Scb 291. 

3. The 90 Ta, 10 W alloy is com- 
posed of 90 W/O tantalum and 10 
W/O tungsten. Samples were pre- 
pared from an ingot 5 in. in diam- 
eter. The ingot was forged into a 
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Columbium-tantalum-tungsten alloy, Scb 291. 


Fig. 1—Properties of columbium alloys. 


Circle 10-9 on Page 19 for extra copy. 
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DOES YOUR OIL SEAL VENDOR ACCEPT 
QUALITY CONTROL AS HIS RESPONSIBILITY? 


To insure performance from their products, manufac- 
turers constantly look for means of assurance that their 
purchased components are manufactured to high stand- 
ards. In many cases this requires costly inspection, sort- 
ing or testing. 

If you conduct such tests on Oil Seals, for example . . . 
How well equipped must you be? What size sample 
should you take? How proficient must your inspection be? 

We can tell you—in fact we can show you .. . for 
IPC has pioneered the most complete, exhausting QC 


OIL SEALS 
PACKINGS 


procedures that exist anywhere in the Oil Seal industry. 
Modern equipment operated by highly skilled technicians 
control every phase of IPC’s production. 

That explains increasing demand for IPC products. It 
also explains why our customers have fewer inspection 
headaches. 

Why not get your next Oil Seal problem to IPC? You 
can rely on our “custom” approach to your problem and 
we will be happy to show you the elaborate QC steps 
that will insure the results you want. 


PRECISION MOLDING Custom designed for your application 


©1ec 


INTERNATIONAL PACKINGS’ < 02° 0%sti0n 


Bristol, New Hampshire 
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Time to Failure (min) 


Unalloyed grain-refined molybdenum. 


10 100 
Time to Failure (min) 


1000 


Cold-worked sintered tungsten wire. 


Fig. 2—Properties of tantalum alloys, molybdenum, and tungsten. 


number of sheet bars 4 in. wide x 
1 in. x 14 in. long. The plate was 
conditioned -and-- vacuum annealed 
by electron-beam annealing at 2700 
F for 30 minutes. The annealed 
plate was warm-rolled at 500F to 
half thickness, annealed again, and 
rolled to 0.050-0.060 in. thick sheet 
from which the specimens were cut. 

4. The 90-10 Mk II alloy is a 
modification of the standard 90- 
tantalum, 10-tungsten alloy. It has 
additional amounts of molybdenum 
and zirconium added for addition- 
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al high temperature _ strengths. 
Identical procedures were used on 
90-10 Mk II as on the 90-tantalum, 
10-tungsten alloy. 

5. The grain refined molybdenum 
came from a 6 in. diameter ingot. 
After surface conditioning, the cast- 
ing was forged into a sheet bar. 
The | in. thick sheet bar is condi- 
tioned and hot rolled into 14 in. 
plate. After conditioning the plate 
is annealed at 2100 F and rolled to 
sheet 0.060 in. thick. 


6. Because of time limitations, it 


was not possible to use electron- 
beam melted tungsten _ sheet. 
Therefore, 0.070 in. diameter cold- 
worked sintered tungsten wire was 
used as stress-rupture test speci- 
mens. 


Test Procedure: In all cases, the 
test specimens were placed between 
water-cooled grips and aligned 
carefully to avoid any stresses other 
than uniaxial. The test chamber 
was then closed and evacuated to 
0.1-0.01 micron vacuum. Electron 
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Pivot pin placed in fixture mounted anvil . . . dial loaded on anvil... 
fixture slid into position ... rivet set in dial and crimped to pivot pin. 
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PAR Process Riveting Eliminates Machined Part \ 
... Saves 5S¢ on Every Dial for Dinsmore Instrument Co. 


It’s the world’s oldest maker of automobile compasses, but Dinsmore is 
modern as the day after tomorrow when it comes to searching out cost- 
cutting production processes. 

Take the little item of attaching the pivot to the dial with a relatively 
costly screw machine part. Could a way be found to do it with a rivet and 
an automatic riveter? A way that would not sacrifice essential high accu- 
racy in concentricity and length of the completed assembly? 

Dinsmore got a “Can Do” answer from the TRS man, trained in the 
PAR Process approach to problems. A specially designed rivet, anvil and 
simple fixture for a TRS Riveter ended all need for a screw machine part 
... actually saved 5¢ each time the TRS Riveting Machine clicked home 
another rivet! A total saving of over $5,000 a year on automobile com- 
passes led Dinsmore to use the same method for reducing costs of marine 
and aircraft compasses. 


FIND OUT what the PAR Process can 
save you 


The PAR Process starts with a search by 
your TRS man for ways to eliminate or 
simplify and speed up steps in assembly. 
lt is made effective by specially organ- 
ized TRS procedures, backed by unique 
TRS developments in rivets and riveting 
machines. 

The PAR Process may bring you better 
integration and greater automation of 
assembly operations, or even a cost-cut- 
ting change in basic assembly method. 
Ask for a check of your operations ... 
it can be worth dollars to you. 


Don’t Buy Riveting Machines until you learn how the TRS PAR process revolutionizes riveting 


TUBULAR RIVET & STUD COMPANY 


QUINCY 70, MASSACHUSETTS * TRS SALES OFFICES: Atlanta * Buffalo * Charlotte * Chicago 

Cleveland « Dallas « Detroit « Hartford « Indianapolis « Los Angeles « New York 

Philadelphia « Pittsfield « Quincy e St. Louis « Seattle. WAREHOUSE IN CHICAGO 
See “Yellow Pages” for phone numbers. 


See us at DESIGN ENGINEERING SHOW 
Booth 350-352, Cobo Hall, Detroit 
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The Porter Alloyist delivers the right — 
IN THE SPOTS THAT COUNT e 
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There can be no compromise for in- 
stant, reliable communication when 
disaster strikes. That’s why the Por- 
ter Alloyist recommends phosphor 
bronze and other special alloys for 
telephone and switchboard compo- 
nents. Contact springs and other 
vital parts made from these alloys 
deliver high electrical conductivity 
and resist deformation after re- 
peated use. 


THE PORTER ALLOYIST IS 
A SPECIALIST IN A WIDE 
RANGE OF SPECIAL METALS 


Porter’s Riverside-Alloy Metal Di- 
vision is your single reliable source 
for specialty alloys in 8 basic groups 
of wire, rod and strip . . . phosphor 
bronze, nickel silver, cupro nickel, 
brass, stainless steel, nickel, Monel 
and Inconel. 

Ask for a free copy of “Alloys for 
Industry” describing our wide range 
of specialty alloys. Write H. K. 
Porter Company, Inc., Riverside- 
Alloy Metal Division, Riverside, 
N. J. Or contact our sales offices 
in Hartford, Chicago, East Orange, 
Atlanta, Cleveland, Detroit, Cincin- 
nati, Los Angeles, and Rochester. 


PORTER supplies stainless steel, ‘‘K’’ 
Monel and Inconel “‘X’’ wire for many 
types of springs. 


PORTER carbon steel wire reinforces 
and lengthens the life of a wide range 
of industrial hose. 


RIVERSIDE-ALLOY METAL DIVISION 
H. K. PORTER COMPANY, INC. 
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beam heating was used as the best 
heat source. 

Unlike conventional heating, 
where a large amount of energy is 
wasted on heating the surroundings, 
electron-beam heating is concen- 
trated on the test specimen. A 
tungsten filament is heated to an 
elevated temperature to insure a 
good source of electrons. A high, 
direct-current potential is placed be- 
tween the filament and specimen 
with polarity in such a manner that 
electrons are drawn to the speci- 
men. The specimen is heated by 
the bombardment of electrons, 
hence the term “electron-bombard- 
ment heating.” The beam bom- 
bards a section of the test specimen 
roughly three inches in length. 
Since the electron gun is annular, 
the specimen is bombarded from 
360 deg so that heating is periph- 
eral and uniform. 

There are two minor drawbacks 
to the use of this method: 1. The 
work must be done in high vac- 
uum. 2. The lowest test tempera- 
ture is 2200 F at the present time. 
Advantages of this method are nu- 
merous: There are no limits to 
high temperature, power require- 
ments are low, the system is com- 
pact, heating is rapid, and the sys- 
tem is stable. 


In these tests, voltage was grad- 
ually increased until the specimen 
reached 1600 to 1900F. It re- 
mained at this temperature for a 
few minutes to permit any out- 
gassing. The high voltage was 
then increased until the desired 
temperature was reached. Then 
the load was applied to the speci- 
men. The total time required for 
the procedure averages about 15 
minutes. 


Results: Test observations for 
the different metals and alloys are 
plotted in Fig. 1 and 2. It can be 
seen that results are fairly con- 
sistent. Tests over 16-hr periods 
indicate that the unit is extremely 
stable. 

There may be questions regard- 
ing the elapsed times of tests. Pres- 
ent-day requirements for refractory 
metals have been for missile appli- 
cations where the life of material is 
very short. To date, the data re- 
quired in stress-rupture work calls 
for information on from 1 to 30 
minutes duration at elevated tem- 
peratures. 
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Generally, stress - rupture life 
under 10 minutes produces trans- 
crystalline type of failure while 
longer periods produces intergranu- 
lar type of failure. 


SAE Paper No. 354D, “Some Stress Rup- 
ture Properties of Columbium, Molyb- 
deum, Tantalum, and Tungsten Metals and 
a between 2400 and 5000 F,” presented 
at the SAE National Aeronautic Meeting, 
New York, April, 1961, 6 pp. 





Critical Design of 
Gear Roots and Fillets 


Ben F. Bregi, National Broach & Ma- 

chine Co. 

The critical nature of gear-tooth 
root and fillet design. If the fillets 
in a gear are too high on the gear 
profile, the mating gear can con- 
tact the fillet and cause excessive 
wear and noise. On gears with 
small numbers of teeth, normal 
generated fillet undercut can re- 
move active contact between gears. 
This may weaken the tooth and can 
cause excessive load and noise con- 
ditions. Similarly, too much un- 
dercut made by protuberance-type 
tools, or too small a fillet can weak- 
en the gear teeth. 

A properly designed gear fillet 
will take into account the strength 
of the gear, the actual shape of‘ the 
fillet as produced by the specific 
tooth production process, the 
amount of involute profile needed 
for proper meshing with the mating 
gear, and the provision of sufficient 
clearance for the finishing tool. If 
any of these considerations are 
overlooked, the Achilles-heel effect 
of the fillet can cause excessive 
manufacturing tool costs, poor gear 
quality, and possible gear failure. 

SAE Paper No. 333A, “Roots and Fillets 
—The Achilles Heel of Gear Design,” pre- 


sented at the 1961 SAE National Auto- 
mobile Week, Detroit, March, 1961, 5 pp. 


Fuel Cells— 
Present and Future 


H. H. Chambers, Sondes Place Research 
Institute, Dorking, Surrey, England 


Present state-of-the-art and near-fu- 
ture expectations. Fuel cells have 
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now progressed beyond the stage of 
being laboratory curiosities and are 
ripe for engineering development. 
The effort which is being devoted to 
them, especially in the United 
States, is expected to lead to com- 
mercial exploitation within the next 
five years, Unless there is a major 
breakthrough in the near future, 
the first cells for operation on com- 
mercial hydrocarbon fuels will be 
high-temperature cells running 
above 400 C. 

Since these first cells will not be 
capable of rapid start-up, they are 
unlikely to be used to drive auto- 
mobiles. They will be quite suitable 
for any use where the power de- 
mand is steady or intermittent but 
without long idle periods. The first 
commercial batteries are likely to 
replace small motor generator sets 


ceca solves of up to 20 kw output. 
this difficult Parallel development of other 


types of cells, including low-tempera- 


sealing proble m i n ture cells, is probable and such cells 


will be used for special purposes 


i i m | where their relatively high cost can 
G U D 2 D be tolerated. 

: a: { “Fuel Cells,” presented at a general 

L meeting of the North-East Coast Institu- 


tion of Engineers and Shipbuilders (Great 
Britain), March, 1961, 12 pp. 


External Expansion and Residual 
Stresses in Pressure Cylinders 


G. J. Franklin, lecturer, Mechanical 
Engineering Dept., University of Not- 
tingham, and J. L. M. Morrison, pro- 
fessor of mechanical engineering, Uni- 
versity of Bristol, England 





| Shear stress-strain relationship for 

an initially stress-free 21/4, per cent 

nickel-chromium-molybdenum steel 

Morganite PY7 Seals provide high reliability in this missile appli- under reversed stress. The effect of 

cation where premium performance is essential due to severe environ- a low-temperature heat treatment 

mental conditions. Combustion gases at 900°F are on one side, oil at 

jow temperature on the other. Speed is 3600 R.P.M., face load 20 Ibs. 
and mating surface is stainless steel. 


given to this material after various 
amounts of overstrain is determined 
similarly. 

Specify Morganite for all seal requirements. Ask Morganite engi- Information so obtained is used 
neers for a recormmendation on your specific applications. Morganite bow ‘dent f thick 
seals assure longer life in the presence of grease, searching liquids, cor- to calculate the benavior of thic 
rosives, high pressures and high temperatures. Call or write for com- cylinders subjected to one or two 
plete data, today — please address inquiries on company letterhead. cycles of internal pressure, with or 


without an intervening low-tempera- 
FOR OVER HALF A CENTURY... ture heat treatment. 


= a0t4 40% Seen, Such cylinders have been made 

Ong Long idland Gly 1, and subjected to the treatment de- 

: INCORPORATED otis scribed. Pressure and dimensional 

mare In Canada: changes have been measured at all 

Manufacturers of Fine Carbon Graphite Products including Mechani- Morganite Canada Ltd., stages. The cylinders have been 
cal Carbons, Motor and Generator Brushes, Carbon Piles, Current Toronto bored out in steps until all the over- 


Collectors and Electrical Contacts — Distributors of 99.7% Pure 5 ‘ : 
Aiz0; Tubes, Crucibles and Crusilite Electric Heating Elements. | strained material has been removed, 
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Thousands of these precision motors 
from Air Marine have been used both 
by the military and industry. The “E 
Frame’’ shown below is offered in 
either induction or hysteresis synchro- 
nous versions. 


“E FRAME” (Finned) 
3.68” Overali Length 
For Continuous Duty Application 


2 
Induction 
200 V., 3 phase 400 cycle 
1/10 H. P. at 10,500 RPM 
Torque, Starting 7.3” oz. 
Torque, Running 9.0” oz. 
Insulation to specs. 


Hysteresis 
115 V., 1 phase 400 cycle 
Sync. Speed 8000 RPM 
Starting Torque 3.0” oz. 
Pull-in Torque 2.6” oz. 
Pull-out Torque 2.7” oz. 
Locked Rotor Current .92 amps 


TYPICAL INDUCTION CURVES 
+ p++ 
+-+-t4+ 


+ 


7 
pratt tp ste 
+ tt 


Air Marine offers a complete line of 
fractional AC motors, blowers and fans. 
Motors range in size from 1/1000 to 
1/2 H. P. 400 cycle units are designed 
for airborne application. Specify your 
needs and let Air Marine deliver. 


e Sd] 
air marine 
motors, inc. 

369 BAYVIEW AVENUE 
AMITYVILLE, &. 0... ¥. 


2221 BARRY AVENUE 
LOS ANGELES, CALIFORNIA 
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Complete Line Now Available 


Air Marine Motors of Amityville, 
New York and Motordyne of Los 
Angeles, California have combined to 
offer industry an extensive line of both 
AC and DC motors in the fractional 
horsepower range. Motors from these 
companies have for years fulfilled the 
requirements of both industry and 
military. The wide variety of types 
offered makes this source invaluable 
to the design engineer. Comprehen- 
sive literature on units to fulfill spe- 
cific needs is available from either the 
east or west coast facilities. 


Quality is a Statistic 


Motors from Air Marine and Motor- 
dyne have gained a reputation of 
reliability based on the quality of per- 
formance. Numerous units designed 
for the military have continually met 
rigid environmental requirements. 
Hundreds of pages of statistics are 
available to establish beyond any 
doubt the ability of these motors to 
meet all types of specifications. 


Research and Development 


Laboratories are maintained on 
both the east and west coasts, under 
the direction of highly competent 
engineers who continually probe for 
more advance techniques in the manu- 
facturing of rotating components. 
The AC and DC motors of these cor- 
porations are continually being stud- 
ied to increase their life and efficiency. 
These laboratories also study specific 
problems of customers relative to 
motor performance. 


Engineering Consultation 


The field engineers of Air Marine 
and Motordyne are trained to assist 
the customer in the selection and in- 
stallation of motors. These engineers 
are often called upon by the customer 
to assist in specifying the right motor 
for a specific job. A call to either the 
east or west coast facility will alert 
these engineers to your specific 
problems. 


Additional Lines from 
Air Marine and Motordyne 


Now from these extensive facilities 
a complete line of blowers, fans, gov- 
ernors, breaks, gears, servo motors 
and thermal overload switches have 
become available: Complete informa- 
tion is available on request. 





Another precision motor from Motor- 
dyne capable of meeting the most 
stringent specifications. Hundreds of 
planetary gear speed reducers are of- 
fered as well as brakes, governors, 
clutches and thermal overload switches. 


SERIES 1200, REVERSIBLE MOTOR 





Power Supply 24-28 volts 

Line Current .5 Max. amps 
10000 RPM 
.004 H. P. 


Continuous Duty .5” oz. 
Intermittent Duty 1.0” oz. 


TYPICAL CURVE 






































If you face a DC motor application 
problem let a Motordyne field engineer 
assist in the solution. For prompt at- 
tention contact either the East or West 
Coast facilities. 


ORDYNE INC. 


@ subsidiary of air marine motors, .«c. 


2221 BARRY AVENUE 
LOS ANGELES, CALIFORNIA 


369 BAYVIEW AVENUE 
AMITYVILLE, L.1., N.Y. 
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Barber-Colman quality 


battery-operated d-c motors 


with integral governors 


ideal for many of today’s 


portable applications 


- BYQM-Typical Specifications 


Voltage range approx. 3 to 30 


Governed speed 

Fvelelge) mm P20 Om comet tigelan 
Torque 0 to .20 oz-in. 
Maximum dia ; 1.29 


BARBER 
COLMAN 


typical applications: 


PORTABLE DICTATING 
MACHINES 


PHOTOGRAPHIC EQUIPMENT 
DRIVE MECHANISMS 


TAPE PLAYERS 
ROTATING BEACONS 
DEPTH FINDERS 
BLOWERS 

PORTABLE INSTRUMENTS 
ROTISSERIES 


HYQM-Typical Specifications 


Voltage range 4.5 to 
Governed speed 1500 t 
BMelaeitl:) 0. to 


Maximum dia 


d-c small motors 


TYPE BYQM, above left, is inexpensive, 
yet of excellent quality to meet consumer 
demand for dependability in mass-pro- 
duced goods. Its high efficiency results 
in low current drain, longer battery life. 
Integral governor features exceptionally 
stable characteristics. Rugged, self-align- 
ing bearings. 

TYPE HYQM, above right, is an ex- 
ceptionally fine-quality battery-operated 
motor for the more demanding applica- 
tions such as certain portable instru- 
ments and marine navigation equipment. 
Integral governor has adjustable station- 
ary contact. Square brushes with opti- 
mum pressure over entire useful life. 
Self-aligning sintered bronze or R1 ball 
bearings. Ambient temperature maxi- 
mum, 200° F, 

WRITE FOR HELPFUL DATA SHEETS on BYQM 


and HYQM battery-operated motors specifically 
designed to fit individual customer applications. 


BARBER-COLMAN COMPANY 


Dept. Q, 1873 Rock Street, Rockford, Illinois 
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the corresponding dimensional 
changes being again measured. It 
is shown that both the dimensional 
changes and the shear stress dis- 
tribution at any stage in the proc- 
ess can be calculated with satisfac- 
tory accuracy by relatively simple 
approximate methods. 

IME Paper No. 32/60, “Autofrettage 
of Cylinders; Prediction of Pressure/Ex- 
ternal Expansion Curves and Calculation 


of Residual Stresses,” to be published 
after May 31, 1961, 21 pp. 


Lightweight Diesel Engine 


L. Wechsler, Bureau of Ships, Navy 

Dept., L. Thompson and E. Tsakiris, 

Utica Div., Curtiss-Wright Corp. 
Design evolution and basic features 
of a new 900-hp lightweight, 
heavy-duty diesel engine. Discus- 
sions show how early field experi- 
ence in lightweight diesel engines 
guided special engineering studies, 
which eventually established impor- 
tant features of the new engine. In- 
cluded are technical data regarding 
certain design parameters impor- 
tant in lightweight engine construc- 
tion plus performance data of the 
900-hp engine. Major design in- 
vestigations were conducted for the 
combustion system, connecting rods 
and crankshaft, and the four-cycle 
valve train and crankshaft. 

ASME Paper No. 61-OGP-5, “Evolution 
and Development of a -hp Marine 
Diesel Featuring Ruggedness and Service- 
ability in a 44 lb/hp Package,” presented 


at the Oil and Gas Power Conference and 
Exhibit, New Orleans, April, 1961, 11 pp. 


Evaluating Arc Spot Welding 
B. L. Kosnik, Chrysler Corp., Detroit 


Aspects of design to be considered 
in the evaluation of arc spot weld- 
ing. Correct design for this type 
of welding takes into consideration 
such factors as type of joint to be 
specified, material thickness com- 
binations, accessibility for welding 
torches and other related equipment, 
and the location of welds. When 
selecting a suitable welding process 
for a given design, it is necessary 
to take into account such items as 
cost, appearance requirements, per- 
missible weld-quality deviations, ef- 
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fects of weld spatter, and weld 
strength. 

Advantages that this process pre- 
sents to the design engineer are: 


1. Less material will be used by elimi- 
nating or decreasing welding flanges. 

2. Composite assemblies can be designed 
using expensive materials only in 
areas where they are required. 

. Distortion and warping is easily con- 
trolled. 

. Machining and heat-treating opera- 
tions can be simplified by proper de- 
sign and processing. 

. The number of components required 
to form an assembly usually can be 
decreased by welding. 

. Individual part designs can be sim- 
plified. 

. Manual assembly and adjusting op- 
erations can be eliminated or simpli- 
fied. 

. Welding cen be accomplished in 
blind sections without the use of 
pressure or backup. 

SAE Paper No. 329C, “Are Spot Weld- 

ing in Automotive Production,” presented 


at the 1961 SAE National Automobile 
Week, Detroit, March, 1961, 5 pp. 


hydraulic 


Analvsis of Torque Losses in 
Flat-Faced Gasketed Joints 


E. M. Smoley and F. J. Kessler, Arm- 

strong Cork Co. 

Basic factors or variables which af- 
fect torque losses in a flat-faced gas- 
keted joint design. 

Long bolts, because of their 
elongation, will reduce torque loss- 
es, but not until the proper com- 
pression loads have been achieved 
on the gasket. These critical gas- 
ket loads have been defined in the 
current gasket literature. 

Flange-bolt combinations made 
from dissimilar metals — for in- 
stance, steel bolts and aluminum 
flanges—will tighten when heated 
and loosen when cooled. These are 
thermomechanical effects which are 
roughly proportional to the thick- 
ness of the aluminum flange. 

Due to the nonmetallic nature of 
gasketing materials, torque losses 
increase with time as measured, 
since the flanged assembly was ini- 
tially clamped-up. But at any giv- 
en temperature, the loss appears not 
to increase indefinitely with time, 
but to reach some equilibrium value 
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Synchronous shaded pole 
a-c motors by Barber-Colman 


for applications requiring 


precise timing and 


high pull-out torque... 


BARBER 
COLMAN 


3600, 60, or 1 RPM (STANDARD) 


SPEEDS FROM 1/6 RPH TO 
900 RPM AVAILABLE 


RATINGS TO 1/25 HP 
COMPLETE ENGINEERING SERVICE 


UP TO 100 LB-IN. OF TORQUE 


a-c small motois 


Developing 30 times the power of ordi- 
nary timing motors, Barber-Colman 
synchronous motors economically pro- 
vide the dependability and long life 
necessary to miany precision applications 

. . such as X-ray timers, chart drives, 
scoreboard timers, oscillographs, fac- 
simile recorders and many other indus- 
trial and scientific instruments. They 
synchronize rapidly and their high pull- 
out torque provides a reserve of power 
to maintain smooth operation during 
sudden load changes or fluctuations in 
supply voltage. Write for Bulletins 
M-5 and G-1. 


THE WIDE LINE OF BARBER-COLMAN A-C MOTORS 


includes unidirectional, synchronous, and reversible 
types . . . with or without reduction gearing . . - 
open or enclosed. Stator and rotor sets are also 
available. Write for illustrated quick reference file. 


BARBER-COLMAN COMPANY 


Dept. Q, 1273 Rock Street, Rockford, Illinois 
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design with 





in mind 

A big, wide world of new ideas opens 
up when you design with Danco in 
mind. Danco’s custom molded thermo- 
plastics and tubing, pipe, rod and strip — 
extruded in Nylon and other plastics — 
overcome old obstacles . . . bring closer 
exciting achievements in design. 
Danco extrusions are ideal for many 
applications because they are self- 
lubricating . . . tough . . . long-wearing 

. non-corrosive . . . and practically 
frictionless. Many jobs can be done better 
and at lower cost with reliable Danco 
tube, pipe, rod or strip. Faster delivery 
from large stock. 


design ideas — briefly. 


Economical, non-corrosive DANCO TUB- 
ING and PIPE for carrying air, cold water, 
blood, gasoline, and food and milk. 

Gears, bushings, bearings and other ma- 
chine parts are readily machined to close 
tolerances from DANCO ROD and HEAVY 
WALL TUBING. 

Washers, gaskets, and a variety of flat 
parts con be stamped from DANCO STRIP 
on high speed stamping equipment. 

NYLON-COATED INDUSTRIAL CABLE in 
a wide variety of sizes for many applications 
such as belt lacing, drawing board cables, 
manual limbs, etc. 


controls, artificial 


lf you are designing, keep Danco in 
mind. Our experienced, trained field engi- 
neers can help right from the start. 
CUSTOM MOLDED PARTS A pioneer in 
molding Nylon as well as other engineered 
thermoplastics, Danco offers complete custom 
molding service and production. 


FREE — write today for this 
fact-filled catalog. 


DANCO 


THE DANIELSON 
MANUFACTURING COMPANY 


A Subsidiary of Nicholson File Company 
ARMS AVENUE, DANIELSON, CONNECTICUT 
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which is attained shortly after the 
initial tightening of the joint assem- 
bly. Equilibrium values, or equi- 
librium torques retained, as they 
are referred to here, are in them- 
selves dependent upon temperature. 
They decrease as the temperature 
increases. Reducing the uncom- 
pressed thickness of a gasket pro- 
duces better torque retention. 

Torque losses vary with gasket 
compositions. | Comparisons are 
made among various gaskets con- 
taining asbestos fibers, cellulose fi- 
ber, and cork and rubber. 


__SAE Paper No. 324B, “An Analysis of 
Torque Losses in Flat-Faced Gasketed 
Joint Designs,” presented at the 1961 SAE 
National Automobile Week, Detroit, 
March, 1961, 10 pp. 


Blade Profiles for 

Axial-Flow Fluid Drives 

A. D. S. Carter, professor of mechani- 

cal engineering, Dept. of Civil and 

Mechanical Engineering, Royal Mili- 

tary College of Science, Shrivenham, 

England 
Basic factors controlling blade-sec- 
tion performance, Substantial differ- 
ences in performance may be ex- 
pected from profiles having differ- 
ent fluid surface-velocity distribu- 
tions. Desired velocity distribution 
may be achieved by appropriate se- 
lection and combination of relevant 
physical parameters. Two examples 
show how. One is marked improve- 
ment obtained in the off-design per- 
formance of a high-duty subsonic 
multi-stage compressor. The second 
is marked advance made in the 
transonic compressor stage. 


IME Paper No. 34/60, “Blade Profiles 


for Axial-Flow Fans, Pumps, Compres- 
sors, Etc.,’ to be published after May 
31, 1961, 16 pp 


Thick-Walled Cylinders Under 
High Pressure and Temperature 
A. E. Johnson, J. Henderson, and B. 
Khan, Materials Division, National 
Engineering Laboratory, East Kilbride, 
England 
Analysis of the stresses and strains 
in a thick-walled cylinder, under in- 
ternal and external pressure. In 
practice, cylindrical pressure ves- 
sels or thick-walled tubes may be 
subject, at elevated temperatures, to 
internal and external pressures in 





DIFFERENTIAL 


LAR 
BOXES 


Differential assemblies precision 
crafted by Specon for drives and trans- 
missions are available as gear boxes 
alone. These task-proven assemblies 
offer the built-in advantages of Specon 
units: extreme accuracy, low mainte- 
nance, rugged, space saving construc- 
tion. Seven basic models are rated 
from 1 hp. to 75 hp. Specials and units 
for higher power can be supplied. The 
Specon units are particularly well 
suited for such applications as phase 
and register control, speed control, 
torque dividing, overriding, cycling and 
balancing operatiors. 

For full information on Specon 
gear boxes, drives and transmissions, 
write to: 


STRATOS’ 


| A DIVISION OF FAIRCHILD ENGINE AND AIRPLANE CORPORATION 


Industrial Products Branch 
Route 109, West Babylon, L. |., New York 
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NEW! 


Waldes TRUARC Series 5160 
Heavy-Duty Retaining Ring 


for thrust and impact...for retaining bearings 
...for a new approach to heavy-duty fastening 


Now you can enjoy the benefits of a truly heavy-duty 
fastener — with all of the advantages and production 
economies retaining rings provide. The new Truarc 
Series 5160 is a unique external ring designed to secure 
components on shafts, axles and similar structural 
members. It has high thrust load and impact resistance 
and forms a shoulder sufficiently high to retain parts 
having large corner radii or chamfers. The Series 5160 
is ideal for retaining bearings. You can use it without 
spacer washers to secure ball bearings, tapered roller 
bearings (shown above) and cylindrical roller bearings 
— all having large corner breakouts. The ring eliminates 
the need for machined shoulders, costly heavy-duty nuts 


SEE FOR YOURSELF - Send for a free sample of the Truarc 


and other bulkier and more expensive fastening devices 
normally required for extreme loading conditions. The 
Truarc Series 5160 is available in 11 popular sizes for 
shafts ranging from .473” to 2.0” dia. — and other sizes 
are on the way. You can order the Series 5160 in carbon 
spring steel or — for corrosion resistance and high tem- 
perature limits — in Armco PH 15-7 Mo stainless steel. 
Sizes up to 1.378” also are available in beryllium copper. 
For complete specifications, write for Truarc Data Bul- 
letin No. 459-11. Better yet, contact your local Truarc 
Representative or Distributor. They’re listed in the 
Classified Telephone Directory under “Retaining 
Rings” or “Rings, Retaining.” 


WALDES 


Series 5160 Heavy-Duty ring. We'll include a standard external ring of the same 


size for comparison. You'll see the difference as soon as you open the envelope! 


WALDES KOHINOOR, INC. 


47-16 Austel Place, Long Island City 1, New York 61-1 


May 11, 1961 
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LING’S COMPACT SINE-O-MATIC VIBRATION 
SYSTEMS cut the required floor space by 68% 


Now Ling brings you Sine-O-Matic amplifiers requiring little more space than two standard file cabinets. These amplifiers 
incorporate Ling’s standard high efficiency designs, low maintenance requirements, and personnel and equipment safety 
features. The compact Sine-O-Matic is completely packaged to provide a fully automatic cycling, sine wave vibration testing 
system with ratings from 500 to 1750 pounds force. All necessary components are housed in an area that requires only 8.2 
square feet of floor space. This includes the 5000 VA amplifiers Model RP 5/6 for driving electrodynamic shakers, field and 
degaussing supply, cycling oscillator, servo system, metering and controls. The only other component necessary is the shaker 
itself. Capabilities of crowded production areas or testing laboratories now can readily be augmented by use of Ling’s space 
saving Sine-O-Matic Systems. Ling’s Sine-O-Matic amplifier is available in 3000 VA or 5000 VA ratings in both sit-down 
desk-type consoles, or in the new upright console featured above, mating with shakers to provide svstems with 500 to 1750 
pounds force output. For details of Ling’s Sine-O-Matic Systems, write to Department MD-56] at the address below. 


LING-TEMCO ELECTRONICS, INC. 


LING ELECTRONICS DIVISION 


1515 SOUTH MANCHESTER, ANAHEIM, CALIFORNIA + PRospect 4-2900 
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» = always buy superior per- 
formance with Ling’s high power 
electronics. Ling engineers have per- 
formance and reliability uppermost 
in mind. Each Ling unit is designed 
with thought toward its flexibility 
as well as its function. Thus the com- 
ponents of the Sine-O-Matic vibra- 
tion system at left are expandable to 
a more complex random system, 
simply by adding additional mod- 
ules as necessary. This adaptability 
is true of all Ling systems. The 
Sine-O-Matic’s servo control unit is 
another example of Ling design 
know-how. The servo provides 
simultaneous metering of accelera- 
tion and displacement over the sys- 
tem’s entire frequency range and 
automatic thumpless transfer from 
one constant to the other is possible 
without stopping the system. 


The Ling Model A-175, electro- 
dynamic shaker pictured above, a 
typical shaker used with the Model 
RP 5/6 Sine-O-Matic System, 
delivers 1500 pounds force for sine 
wave testing. 


ie 


LING-TEMCO ELECTRONICS, INC. 


ELECTRONICS DivisIton 


LING 


HIGH POWER ELECTRONICS FOR 
VIBRATION TESTING * ACOUSTICS * SONAR 


May 11, 1961 








such circumstances that creep strains 
and elastic strains are both of sig- 
nificant order. Accordingly, it is ob- 
viously of practical importance that 
an analysis be made of the changes 
of distribution of stress and strain 
with time. 

In the first portion of the paper, 
theoretical relations between stress, 
strain, and time are derived. In the 
second portion, the application of 
these relations to a number of me- 
tallic alloys at temperatures within 
their practical working ranges is 
examined. 

IME Paner No. 38/60. “Behaviour of 
Metallic Thick-Walled Cylindrical Ves- 
sels or Tubes Subject to High Internal 
or External Pressures at Elevated Tem- 


peratures.” to be published after May 
31, 1961, 29 pp. 


materials 


Bonding Structural Adhesives 


E. J. Sydor. Cycleweld Chemical Prod- 

ucts Div., Chrysler Corp. 

A review of the more prominent 
tvnes of structural adhesives and 
bonding methods, and _ indications 
where advances can be made in the 
immediate future. 

The use of structural adhesives 
will continue to grow because of 
certain well-defined advantages over 
the other joining methods. Not only 
does the structural adhesive join the 
two pieces, but it also provides a 
continuous seal between them, giv- 
ing a certain measure of vibration 
dampening. The continuous seal 
of a nonconductive material prac- 
tically eliminates the possibility of 
bimetallic corrosion. The joints 
‘ormed are smooth and protrusion 
free, and in certain materials such 
as glass or aluminum, bonding can 
be readily accomplished where it is 
difficult or impossible with other 
methods. Further, the load is dis- 
tributed over the entire bonded 
area, permitting the designer to use 
thinner sections and providing su- 
perior fatigue resistance. 

It should be emphasized that ad- 
hesive bonding at the present time 
has certain limitations. For many 
of these adhesives, it is essertial that 
there be a controlled application 
of heat and pressure for a specified 
period of time. All of them have 
limited temperature stability and 
durability under severe environ. 
mental conditions. However, the 
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practicality of the system has been 
effectively demonstrated in many 
applications. 

SAE Paper No. 330B, “Bonding of Struc- 
tural Adhesives,” presented at the 1961 


SAE National Automobile Week, Detroit, 
March, 1961, 5 pp. 


Plain Bearing Materials 

At Low Temperatures 

R. Hargreaves and D. H. Tantam, 

Scientific Div., British Oxygen Co., 

Ltd., London, England 
Results of wear tests made on jour- 
nal bearings for use at liquid oxy- 
gen and liquid nitrogen tempera- 
tures, — 183 C and —196C, and the 
design of large bearings for use at 
these temperatures. 

The problem of operating plain 
bearings at low temperatures is 
largely the selection of materials. 
Tensile strength, compressive 
strength, and associated properties 
of 1aaterials increase to a greater or 
less degree as the temperature falls. 
At the same time, the impact 
strength may increase, decrease, or 
vary little with falling temperature. 

Generally, nickel, copper, alumi- 
num, and their alloys, together with 
austenitic stainless steels, show no 
lowering of impact properties as 
temperature falls. 

Coefficient of expansion and ther- 
mal conductivity are important in 
plain dry-lubricated bearings, no 
matter what the temperature of op- 
eration. In some ways, a cold en- 
vironment is favorable to the op- 
eration of bearings because greater 
heat dissipation is possible. Cooling 
by passage of the cold environment 
fluid through the bearing can be ar- 
ranged. Also, it is not necessary to 
resort to a high-strength non-metal- 
lic reinforcing matrix of excessive 
hardness in the bushing. 

IME Paper No. 31/60, “Performance 
of Some Plain Bearing Materials Under 
Boundary Conditions at Low Tempera- 


tures,’ to be published after May 31, 
1961, 11 pp. 


Tensile Properties of Two 
Stainless Steels in a 
Range of Section Sizes 


W. H. Pryle and E. T. Wessel, West- 
inghouse Research Laboratories 


Tensile properties of AISI types 304 
and 347 annealed stainless steels in 
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the temperature range from 75 to 
800 F. Several lots of materials were 
studied in each of several section 
sizes ranging from bar stock to ex- 
tremely large forgings. 

Conclusions are: 


1. A substantial variation in tensile prop- 
erties, particularly yield strength and 
elongation, prevails between different 
lots of either AISI type 304 or 347 
annealed stainless steel. 

. The variation in tensile properties 
correlates with variations in the as- 
annealed hardness. 


QUICK e i 3. The prime source of these variations 


CONNECTION el lh 


. In order to obtain reasonably con- 





with instant 
automatic flow ; sistent properties from one lot of a 
given type of steel to another, it 
would appear necessary to specify the 
annealing treatment and/or the an- 
nealed hardness. 
5. An appreciable strength advantage, 


QUICK : ; Mein = without a serious loss of ductility, 
Ey ’ could be realized by utilizing the 


ars: higher hardness levels. 
DISCONNECTION oy sa ye onl of large 


with instant ——_ forgings are comparable to those ob- 
tained in bar stock. 

Seay . The ductility of large forgings in the 

--prevents loss of liquid, direction transverse (perpendicular) 

gas, OF pressure to the primary working direction is 
considerably poorer than the longi- 
tudinal direction. 

. The relatively poor transverse ductil- 
ity of large forgings does not lead to 
problems of notched sensitivity of 
embrittlement in the temperature 
range of interest (0 to 800F). 


automatic shut-off 


As easy as plugging in 
your electric shaver... 


To connect a Hansen Two-Way Shut-Off ASME Paper No. 60-WA-9, “Tensile 


Coupling, you merely pull back the sleeve | Properties of AISI Types 304 and 347 
pling; y' yP a | Stainless Steels at Moderate Temperatures 


Wri and push the Plug into the Socket. To | for Section Sizes Ranging from Bars to 
rite for the disconnect, just pull back the sleeve. No Extremely Large Forgings,” presented at the 
H. Catal . ~ . ais dia Winter Annual Meeting, New York, No- 
ansen Catalog tools required. When Coupling is dis- vember-December, 1960, 10 pp. 
Here is an always ready refer- connected, similar valves in Socket and 
ence when you want informa- Plug shut off both ends of fluid line 


ti li i hurry. ° ° ° Be ° oats © 
ee ee circuit—practically eliminating spilling Effect of Cracks on Brittle 


Lists complete range of sizes i 

and types of Hansen One- of fluid at instant of disconnection. Fracture Strength of Steel 
Way Shut-Off, Two-Way Shut- 
ate denen 4 ; ; : ; S. Yukawa, Materials and Processes 
aon dees eatemee swe Available in brass or steel, with female pipe thread Laboratory, Large Steam Turbine Gen- 
iavden Ganges tab tithe, connections from Ye” to 1/2” inclusive. Sizes sales gM 5° Fr 2 


Steam, Oxygen, Acetylene, etc. through 1” are also available in stainless steel, search Laboratory, Crucible Steel Co. 
Reaphiientetives ij Mledthis _ Effects of various methods of notch 

ips ‘spell INCIpE es preparation on the notched slow- 
lili teachin ... see Yellow Pages | bend fracture strengths of heat- 
Detrel they 26-28 | treated alloy steel specimens. Test 
results indicate that arrested cleav- 


sinceiois QUICK-CONNECTIVE FLUID LINE COUPLINGS age or fatigue cracks lower the brit- 
tle fracture strength by about 35 per 


THE HANSEN MANUFACTURING COMPANY cent compared to a machined notch 


MGS sib Sub Co che vesaue a5 Guic with approximately 0.005 in. radius. 
This difference is observed if the 
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HOW MANY WAYS CAN 


Special Rirpose fattonors 


CUT COSTS FOR YOU? 





May II, 


NYLON SNAP-IN NUT 


, Pihg screw.. 


receivers, record 
changers, small ap- 
pliances, atc, Assem- 
bles into round hole 


' im wood or metal 


cabinets. 


Snaps into square 
hole stamped out of 
sheet metal...‘ pro- 
vides secure anchor- 
age for any sheet 
metal or self-tap- 
- highly 
effective electrical 


insulator. 


PLUG BUTTONS 


4 
Popue 


1961 


One-piece, all 
; 


nut has weldin 


Snap into \%" to 3” 
dia. holes. Can be 
embossed with orna- 
mental or functional 
designs . . . various 
finishes, shapes and 


TEENUT 


metal 
g bos 
ses @6n upper or 


er surface of moun 


Booth Number 1242 ° 


How many of your products employ 
laborious, old-fashioned fastening meth- 
ods where simple fasteners could do the 
job and cut costs, too? How 
many parts and sub-assem- 
blies can be adapted to include a self- 
fastening feature? How many future 
products could be improved by advance 
planning for fastener efficiency ? 


United-Carr’s engineering staff offers you a wealth of ex- 
perience in the design of special-purpose fasteners and 
self-fastening devices. Large-scale manufacturing facilities 
(including in-plant plastics molding equipment) ensure 
economical, volume production and prompt deliveries. 
United-Carr field representatives are ready to call on you 
at your request. 





) The names DOT, TEENUTS, TRIMOUNT are registered trade-marks of United-Carr Fastener Corporation 


QUICKEY FASTENER 6-PRONG TEENUT 


Offers greatly in- 
creased push-out 
resistance; virtually 
eliminates theproblem 
of lost fasteners, cuts 
rejections, customer 
complaints, etc. Claw- 
like prongs toe in for 
maximum gripping 
power. 


’ 


MOLDING FASTENER 


Ideal for use with 


WIRING FASTENER > 


Mounting legs snap 


into round hole... 
provide secure an- 
chorage. Body of 
fastener holds wires 
without chafing. 


thread cutting fas- 
tenets or ayailable 
with threaded stud 
for nut and lock 


washer.assembly. 


Spring leg maintains 
tension to keep fas- 
tener blade locked 
in molding channels, 


DURABLE DOT FASTENER 


+ 6 
Od 


Design Engineering Show 


Snap fastener for 
cloth, 
tics and other mate- 


leather, plas- 
rials. Positive clo- 
sure, instant release. 
Black, nickel or brass 
finish. 


CARR FASTENER COMPANY 


Division of United-Carr Fastener Corporation, Cambridge 42, Mass. 


Offices in: Atlanta, Boston, Chicago, Cleveland, Dallas, Detroit, Kalamazoo, 


Los Angeles, Louisville, New York, Philadelphia, San Francisco, Seattle, Syracuse 


Please direct inquiries to advertiser, mentioning MACHINE DESIGN 
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Photo courtesy Cushman Motors 


R/M found friction material answers 


for versatile Cushman Trailster 


“We placed our friction problems for the 
Trailster’s centrifugal automatic clutch in 
Raybestos-Manhattan’s hands,” says R. 
D. Von Seggern, assistant chief engineer, 
Cushman Motors, Lincoln, Nebr. 

“Cushman has been using Raybestos- 
Manhattan friction materials in various 
models of utility vehicles for over 15 years. 
Based on past experience, we know we can 
rely on them for assistance at every stage 
—from design to production. 

“We needed a friction material capable 
of withstanding high heat generated by 
slippage until the centrifugal clutch en- 
gaged. It had to havea uniform coefficient 
of friction over a wide temperature range 
and low wear characteristics. R/M was 
able to develop a molded material which 
meets these requirements.” 

Why not take a tip from Mr. Von 
Seggern—call on us and make use of our 
knowledge of friction accumulated from 
50 years of experience. Just phone or 
write—a sales engineer can be at your 
desk within 24 hours. Remember . . . only 
R/M makes all types of friction materials ; 
your assurance of unbiased council. 


Cushman cen- 
trifugal auto- 
matic clutch 
with manual 
disengage- 
ment coupled 
to a 2-speed 
transmission. 





























1 of 2 identical 
molded friction 
facings used in Trail- 
ster clutches. 


Write today for free 
copy of R/M Bulletin 
No. 501—packed 
with helpful engi- 
neering information. 


RAYBESTOS-MANHATTAN, INC. 


EQUIPMENT SALES DIVISION: Bridgeport, Conn. 


Chicago 31 . 


Cleveland 16 


° Detroit 2 
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specimen size is sufficiently large. 
With decreasing size, the difference 
becomes less and may disappear al- 
together if relatively small speci- 
mens are tested. By nitriding the 
notch, it appears possible to obtain 
effects with machined radius notches 
equivalent to cracks. 

ASME Paper No. 61-Met-2, “Effects 
of Specimen Size and Notch Acuity on 
the Brittle Fracture Strength of a Heat- 


Treated Steel,’ presented at the Metal 
Engineering Conference, April, 1961, 4 pp. 


fechniques 


Four-Pole Parameters 

Of Complex Structures 

F. B. Safford, supervisor, Weights and 

Mechanical Analysis, Nortronics Div. 

of Northrop Corp. 
A method of measurement of the 
four pole parameters of a system as 
a function of frequency. This pro- 
cedure consists of no-load dynamic 
measurements followed by measure- 
ments under a known load. From 
the foregoing measurements, the four 
pole parameters of a system are de- 
rived. Application is made to an 
electrodynamic motion exciter with 
graphical presentation of the par- 
ameters with respect to amplitude, 
phase angle and real and imaginary 
parts. 

ASME Paper No. 61-Av-7, “Measure- 
ment of Four Pole Parameters of Com- 
plex Structures,’ presented at the Avia- 


tion Conference, Los Angeles, March, 
1961, 6 pp. 


Predictive Control Systems— 

Advantages and Applications 

H. Chestnut, W. E. Sollecito, and 

P. H. Troutman, General Electric Co., 

Schenectady 
Potential design uses of predictive 
control—a form of automatic control 
in which the manipulated variable 
operating the controlled system is 
actuated by an estimate of the error 
which will exist at some future time. 
Repeated estimations of the future 
error are obtained by predicting 
ahead on a fast-time base both the 
reference and the controlled variable 
as well as some of their lower-order 
derivatives. Data smoothing and pre- 
diction of the reference may be re- 
quired, and use of a model of the 
controlled system is needed. 

Use of predictive control appears 
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HOKE REPORTS ON FLUID CONTROL 





WE'VE TOSSED A NEW BALL INTO AN OLD GAME 





A VALVE NAMED 
“DESIRE” 


With apologies to Tennessee Wil- 
liams, we really have produced a 
Solenoid Valve line based on your 
desires. We surveyed all the solenoid 
valve users we could find to deter- 
mine what you wanted. The result is 
Hoke’s “User Designed” Series 90 
and 95, two-way and three-way, di- 
rect-acting solenoid valve line. 
Thanks to you, we have much to 
brag about. Here’s what we have 
been saying about these new valves: 
lightest weight — smallest size — no- 
hum operation —lowest temperature 
rise — lowest power consumption — 
stainless steel plunger — silver AC 
shading coils—easiest installation — 
packless construction — 360° rotata- 
ble housing—operates in any position, 
We make them 
of forged brass - 
stainless steel, 
¥y” and 4” NPT 
size or JIC tube 
ends. There’sa 
variety of 
AC and DC 
voltages. Class 
“A” coils are 
standard, but 
Class “H” are also 
available for tem- 
peratures above 
212°F. For those 
with high insurance rates, we can 
supply explosion proof coil housings. 
Now that we’ve bragged a bit, we 
must also apologize for our prema- 
ture enthusiasm. We were so excited 
about this product that we stirred up 
a hornet’s nest of interest before we 
were ready to deliver in quantity. 
Shipments were slow at the start, but 
now we can have any reasonable 
quantity of these “desirable” sole- 
noid valves “on-stream” in your 
plant when you want them. 
There’s only one way to get con- 
clusive performance proof — buy a 
valve. Ask for Bulletin SV-4-61. 





A STEADY 
FLOW OF FACTS! 


Further flow features, and inter- 
esting technical topics are care- 
fully covered in Hoke’s technical 
publication, the FLOW SHEET. 
It’s free, but worth millions! To 
get the full benefit of our engi- 
neering and editorial efforts six 
times a year, mark your “X” in 
the proper box. 
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The technique of molding 
polyvinyl chloride into ball 
valve parts is old hat. Even the 
unplasticized compounds of 
type I PVC have been kicked 
around for a while (with minor 
successes). But until now, no 
one has booted the ball for 
a goal. 


Perseverance, determination, 

and the pursuit of economic 
reward have prompted us to 

offer a line of ball valves 
molded of the toughest grade 

of type I, unplasticized PVC. 

There are no foreign agents to 
contribute to a corrosive demise, even 
in most caustic services. It even meets 
the proposed new ASTM specification 
and has a tensile strength of 8500 psi. 
Those who have had PVC piping 
problems will profit from the new 
molding process that gives these 
Hokes dimensional stability and very 
high impact strength. Sensitive 
systems, human and otherwise, are 
safe from contamination —they’re ab- 
solutely non-toxic. We’ve set 140°F. 
as the operating temperature limit, 
but occasional excursions to 160°F. 
won’t do any harm. 


All standard models are supplied with 
a concentric hole drilled thru the ball. 
They can be heat welded, or solvent 
bonded right in the line. Piping hook- 
up is even simplified by their coupling- 
like assembly. Your assistant can fit 
each half of the valve to a pipe end, 
then reassemble the valve without 
having to turn the pipe. Pressures to 
125 psi are duck soup for these valves. 


A maintenance man’s delight, they 
can be cleaned and have their seats 
changed without leaving the pipe. 
Their light weight makes them ideal 
for use on long, unsupported spans 
of pipe. 


Size-wise, we’re offering them in %, 
34, 1, 1%, 2, and 3 inch sizes, all NPT 
female connections. 


You will command the eternal admi- 
ration of your colleagues when you 
install these valves. Be the first to 
show your rightful status by ordering 
a shiny new Hoke polyvinyl chloride 
ball valve. If pride of ownership 
hasn’t motivated you at this point, 
the mere fact that you are behind the 
scientific times should move you to 
find out more. 


It isn’t necessary to tell us why you 
want the additional information. 
Just check the coupon below. We'll 
forward the facts in a plain, brown 
envelope. 





’61 PRODUCT PARADE 


You’d be surprised at some of 
the screwball ways our valves 
have been used (to decided ad- 
vantage, of course). Hoke dis- 
tributors are armed to their 
maxillary third molars with this 
method madness and will re- 
design your systems (incorpo- 
rating solenoid valves and PVC 
ball valves) at the drop of a 
ostcard. Check the PROD- 
CT PARADE box. 











Hoke’s Performance Guarantee — Every Valve Leak-Tested! 





HOKE, INCORPORATED 


91 Piermont Road, Cresskill, N. J. 


Send me complete information on the Hoke products checked below: 


TITLE 





CO) PVC Ball Valves NAME 


C) Solenoid Valves 
COMPANY 





(] Product Parade 


C) Flow Sheet ADDRESS 





(C) Complete Catalog 
acees CITY 


STATE 





SEE OUR CATALOG IN SWEETS PRODUCT DESIGN FILE 
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| highly attractive with the availabil- 


| ity of small, high-speed logic devices 


Pressure: to 540 psi. 





Ten orifice sizes: %4" through 4%”, 


Wide voltage range: standard with 
115V.AC.; also 12, 24, 208, 230, 460V. 
AC. 50/60 cycle. 


Body: brass bar stock or 18-8 stain- 
less steei. All moving parts, stain- 
less. Seat disc, synthetic rubber. 
Sizes, %” and %” NPT. Both con- 
duit and grommet types. 


Underwriters’ listed as a safety valve 








Yes, ‘‘Master-mite’’ is the 
mighty mite of solenoid valves. 
Useable on a wide range of me- 
dia including hydrogen, acety- 
lene, etc. Works right in any 
position. Small, but with extra 
strength in the Marsh manner. 
Coils never overheat. Leak 
tight. Remarkably quiet. 


teh for special bulletin 


MARSH INSTRUMENT COMPANY 
Division of Colorado Oil & Gas Corporation 
Dept. B Skokie, Ill. Marsh Instrument & 
Valve Co., (Canada) Ltd., 8407 103rd St., 
Edmonton, Alberta. Houston Branch 
Plant, 1121 Rothwell St., Sect. 15, Houston, 
Texas. Eastern Seaboard Warehouse: 
Marsh Instrument Company, 1209 An- 

derscn Ave., Fort Lee, N. d. 


MARSH 


GAUGES - THERMOMETERS 
VALVES 
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| and power-actuating means. With 
| predictive control, any disturbances 
| or reference input value, whether 
| large or small, can bring to bear 
| the full power capability of the pow- 


er element. As such, with deter- 
ministic inputs, faster speeds of re- 


| sponse for a given input and power 
| . 
source can be obtained than for a 


linear system. 

By virtue of the repetitive predic- 
tion calculations, including in the 
model the major non-linearities or 
time variations of the process if nec- 
essary, higher gain can be obtained 
with adequate stability than would 
be possible with linear means. The 
equivalent speed of response of the 
system is markedly dependent on the 
speed of the repetitive predictions as 
well as on the ability of system to 
sense its own performance including 
its derivatives. 

AIEE Paper No. 61-12, “Predictive Con- 
trol System Application,” presented at the 


| AIEE Winter General Meeting, New York, 


Jan.-Feb., 1961, 9 pp. 


Predicting Effects 

Of Torsional Vibration 

C. T. Molloy, member of the tech- 

nical staff, Space Technology Labora- 

tories 

Application of the method of four- 
pole parameters to torsional vibra- 
tions. The four-pole parameters are 
derived for basic rotational elements 
which include shafts (both lumped 
and distributed-parameter cases), 
disks, dampers, and gears. The equa- 
tions which must be obeyed, when 
these elements are connected, are 
presented. 

The application to construction 
of equivalent electrical circuits is 
given and, in particular, a method 
for constructing the equivalent cir- 
cuit of distributed-parameter sys- 
tems is put forth. Torsional analogs 
are given for rotational sources, 

Fundamentals of four-pole tech- 
nique are applied to the following 
problems: 1. The effect of substitut- 
ing one four-pole for another in a 
torsional system. 2. The effect of 
opening a four-pole system and in- 
serting a new four-pole between the 
separated four poles. 3. Calculation 
of all the torques and angular veloc- 
ities in a tandem system. 4. Calcula- 


A RELIABLE PLUG-IN 


25 AMP RELAY 


| 





| 
| 
| 
| 
| 





More compact than 
most 10 amp relays 


With ‘‘Diamond H” Series W dpdt 
relays you can fit as many as fourteen 
25-amp circuits into a space measuring 
only 1%" x1%"x11%"! 

Easy to install or remove—Spade ter- 
minals for socket or quick-disconnect 
installation. Solder terminals avail- 
able. 

Long, trouble-free service—Simple, 
functional construction with over- 
sized solid silver contacts and contact 
bar assure long-time, dependable 
switching. Series W relays have given 
well over a million cycles at a 15-amp 
load. 





SPECIFICATIONS 
CONTACTS: 

Arrangement —dpdt, double break, dou- 
ble make. Other arrangements and 
sequences. 

Load— 25 amp resistive, 120 or 240 V a-c 

25 amp ind., 120 V a-c (75% p.f.) 

12% amp ind., 240 V a-c (75% p.f.) 

1 hp 120 V a-c, 2 hp 240 V a-c 

25 amp resistive 28 V d-c 

MOUNTING: Panel, side or socket 
DIMENSIONS: 114 x 1% x 1% inches. 
U/L APPROVAL: U/L File 21481 

COMPLETE DATA and specifications 

are available—new 8-page Relay Guide. 


“HART 


MANUFACTURING COMPANY 


118 Bartholomew Avenue, Hartford 1, Conn. 
Phone JAckson 5-3491 
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HARD T0 HANDLE 


chemicals, fuels, 
and solvents 





Special materials 4 
to tame tough fluids \ 


Handling volatile and chemically reactive liquids is a critical 
problem requiring very selective use of materials in the man- 
ufacture of component parts which control, meter, pump or 
contain these liquids. Tough corrosive problems, as well as 
great extremes of temperature must often be overcome. 


Among the many strategic materials, Chicago-Allis designs 
and custom molds into component parts for O.E.M. custom- 
ers, are the fluorocarbons (DuPont’s Viton-A, Dow Corning’s 
LS-53 and 3M’s Flurel) specialty synthetic rubbers, and 
impregnated leathers. Parts made from these materials pro- 
vide the resistance and durability needed for manipulation 
of jet fuels, high octane gas, diesel and heating fuels, com- 
mercial solvents, chemicals and many other fluids used in a 
wide range of industries. 


\\ sai 
Chicago-Allis has the experience to design \ey 


VITON-A ON NYLON 
DIAPHRAGM 


LS-53 ON DACRON 
DIAPHRAGM 


SILICONE FACE SEAL 


% 
™ a 
oa 
pred 


SILICONE TREATED 
LEATHER PACKING 


VITON-A 
FLAP VALVE 


VITON-A 
POPPET VALVE 


FLUREL ON DACRON 
DIAPHRAGM 


and manufacture mechanical seals, cus- ‘ i: : 
tom molded rubber and leather products fi 13) ( H F fi f ( 2 f [ | | S fl] at ( () R p 
for use in a wide range of service condi- : Be “ . 


tions and environments. Extensive pro- 
duction, experimental and engineering fa- 
cilities are always at your disposal to help 
with your componerit parts requirements. 
Send for complete catalog information. 


May I1, 1961 
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Producers of CHICAGO BELTING = ALLIS RUBBER - ALLIS SEAL Products 
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chanical, self-adjustment that maintains the 


exact, correct air-gap for optimum 


ance 


motor 


Spraytight-Water- 


. choice of Standard, or 
"C"'-flange 


NEMA 


. also ductile tron, 
mounting—frame sizes 213C, 215C, 254UC, 256UC, 284UC, 286UC, . 


applications. Compact 


maritime 


proof enclosures with special marine finish, and, non-corrosive internal 
for 


Dustight-Waterproof enclosures 


“Torque Range—10 to 105 Ib-ft.... 
parts 


perform - 
run cooler—more quietly—last longer. 


couldn’ t 
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the job with them! 
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tion of natural frequencies of un- 
damped four-pole systems. 

ASME Paper No. 61-Av-8, “Applica- 
tion of Four-Pole Parameters to Tor- 
sional Vibration Problems,” presented at 


the Aviation Conference, Los Angeles, 
March, 1961, 20 pp. 


Patterns of Failure 

In Instrument Assemblies 

R. L. Horn, chief of the reliability unit, 

Wichita Div., Boeing Airplane Co. 
Generalized analyses of failures 
based on failure patterns on the 
B52 airplane. This information in- 
dicates that most failures are caused 
by infrequently failing parts. The 
impact of this fact on the standard 
practices of design and _procure- 
ment of equipment is suggested. 
Implications of the changing failure 
rate within a mission are discussed 
and explanations are offered. Re- 
sults of analyses directed towards 
determining the actual number of 
failures caused by maintenance are 


included. 


ASME Paper No. 61-Av-15, “Patterns 
of Failures on Guidance and Instrumenta- 
tion Equipment,” presented at the Avia- 
ye Conference, Los Angeles, March, 1961, 

pp. 


Vibrations Analysis 

And Interpretation 

D. L. Bernhard, International Research 

and Development Corp. 
Vibration analysis as a tool of en- 
gineering diagnosis. Vibration is 
caused by tolerances resulting in 
unbalance, misalignment, eccentric- 
ity, looseness or excessive clearance 
between mating parts, and other 
minor imperfections. These imper- 
fections, which are bound to ap- 
pear in some degree in every ma- 
chine, mean a small amount of vi- 
bration is to be expected. When 
imperfections turn into trouble, the 
vibration becomes significant. 

Another important factor about 
vibration is that its characteristics 
of amplitude, frequency, and phase 
are different for each cause. That 
is, vibration caused by unbalance is 
different from that caused by mis- 
alignment, looseness, and bad bear- 
ings. Since more than one trouble- 
some cause of vibration is likely, 
the vibration of most machines is 
complex. That is, several fre- 
quencies are present, each with a 
different amplitude and _ phase. 
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Analysis of vibration by separating 
and measuring the amplitude and 
phase of each frequency shows 
which part of a machine is causing 
the vibration and, in most cases, 
why. 

SAE .Paper No. 331B, “Vibration—A 
New Measurement for Industry,” presented 


at the 1961 SAE National Automobile 
Week, Detroit, March, 1961, 6 pp. 


Random Vibration Testing 


Wayne Tustin, manager, Field Serv- 

ice and Technical Training, MB Elec- 

tronics 
Origin and aims of sinusoidal-vibra- 
tion testing, and the state-of-the-art 
of random-vibration testing. The 
most recent developments in auto- 
matic testing are described, and a 
suggestion is made for improved sim- 
ulation of flight vibration of mis- 
siles and rockets. 

Vibration testing is one of the 
most important areas of environ- 
mental testing—the simulation of 
conditions under which equipment 
must operate. Sinusoidal vibration is 
described by a review of pertinent 
history, nomenclature, and testing 
specifications. For components of 
modern aircraft, missiles, and rock- 
ets, random vibration testing is often 
required. Present and possible fu- 
ture specifications and testing equip- 
ment are discussed. 

ASME Paper No. 6l-Av-12, “Automa- 
tion in Random Vibration Testing,” pre- 


sented at the Aviation Conference, Los 
Angeles, March, 1961, 8 pp. 


bearings 


A Centrifugal-Effect 

Self-Acting Thrust Bearing 

Lucius Walker and Fletcher Osterle, 

Carnegie Institute of Technology 
A possible way to obtain a load ca- 
pacity dependent solely upon inertia 
effects. By proper specification of 
the radial variation of film thick- 
ness in parallel-surface thrust bear- 
ings, it is found that centrifugal- 
force effects can be made to con- 
tribute positively to the load ca- 
pacity even without external pres- 
surization. Thus, a self-acting cen- 
trifugal-effect thrust bearing is 
evolved. The optimum film-thick- 
ness variation is found to be of step 
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SPEEDS OF LESS 
THAN 50 R.P.M. 
CAN NOW BE 
ACCURATELY 
DETECTED WITH 
NEW 
DIFFERENTIAL 
>) a4 (a= 
DEVELOPED BY 


TORQ 


: detects 1 to 4 different 
speeds (high and low limits, or 
single limit on each circuit ). De- 
signed for low speed applications 
of less than 190 rpm. Inquire 
about SYNPROTEX DIFFER- 
ENTIAL unit for low speeds... 
or standard SYNPROTEX speed 
detectors for speeds from 100 
to more than 15,000 rpm. 


TORQ 


ENGINEERED PRODUCTS, INC. 
26 W. Monroe Street © Bedford, Ohio 
Phone: BE 2-4100 
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form for both incompressible and 
compressible lubricants resulting in 
extreme constructional — simplicity 
for this new bearing. 

ASLE Paper No. 61 AM 5B-3, “A Cen- 
trifugal Effect Self-Acting Thrust Bearing,” 
presented at the 16th ASLE Annual Meet- 
ing, Philadelphia, April, 1961, 14 pp. 


Design and Materials 

For Solid Bearings 

Bernard J]. Sexauer, National Bearing 

Div., American Brake Shoe Co. 
Design factors as applied to solid 
bearings, or bearings other than the 
roller and ball types. Seven most 
desirable properties required of a 
bearing are: Fatigue strength, 
seizure resistance, embeddability 
and conformability, compressive 
strength, corrosion resistance, bond- 
ability, and low cost. Initial mate- 
rial selection is based on maximum 
loads, maximum operating temper- 
atures, fatigue strength, antiseizure 
properties and conformability and 
embeddability characteristics. 
Usually more than one material 
will meet the requirements of an 
application. Then, comparative cost 
of materials becomes significant. 

ASLE Paper No. 61 AM 2B-3, “Design 
Considerations for Solid Bearings,” pre- 


sented at the 16th ASLE Annual Meeting, 
Philadelphia, April, 1961, 11 pp. 


TO OBTAIN COPIES of papers or arti- 
cles abstracted here, write directly to: 
AIEE—American Institute of Electrical En- 
gineers, 33 West 39th St., New York 18, 


N. Y., papers 50 cents to members, one 
dollar to nonmembers. 


ASLE—American Society of Lubrication 
Engineers, 5 North Wabash Ave., Chicago 
2, Ill; papers 50 cents to members, 75 
cents to nonmembers. 


ASME—American Society of Mechanical 
Engineers 29 West 39th St., New York 
18, N. Y., papers 50 cents to members, 
one dollar to nonmembers. 


IME—The Institution of Mechanical Engi- 
neers, | Birdcage Walk, Westminster, Lon- 


don S.W. 1, England. 


North-East Coast Institution of Engineers 
and Shipbuilders, Bolbec Hall, Newcastle- 
upon-Tyne, England. 


SAE—Society of Automotive Engineers, 485 
Lexington Ave., New York 17, N. Y., 
papers 50 cents to members, 75 cents to 
nonmembers. 








Straits 
Tine 
Report 


Tin reduces wear—The 
addition of up to 0.1% tin has 
a marked effect in eliminating 
ferrite from the matrix of both 
gray and nodular irons, pro- 
ducing a wear-resistant fully 
pearlitic matrix. 


Base iron 
Base iron ny —plus Sn 


Effect of tin on pearlite in microstructure of hypo- 
eutectic cast iron bar, 1.2-in. dia. 


The amount of tin added to cast 
iron sections up to 3 in. thick is 
not critical. A reasonable excess 
does not produce any massive 
cementite or affect mechanical 
properties. 


Organic compounds 
of tin stabilize vinyl chloride 
polymers to inhibit color at high 
temperature and to protect 
against decomposition during 
processing and degradation in 
service. 


Low linear contrac- 
tion is a property of high tin 
content die-casting alloys. Tin 
alloys shrink very little, permit- 
ting close tolerances and very 
thin walls in such typical small 
castings as pinions, number- 
ing machine wheels, dashpots of 
electrical instruments, and gas 
meter grid valves. 


FREE 
Bulletin 
Write today for a 
free subscription 
to TIN NEWS—a 
monthly bulletin 
on tin supply, 
prices and new 

uses. 


The MalayanTin Bureau 
Dept. S-29E, 2000 K Street, N.W., Washington 6, D.C. 
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BEARING 
WITHA 


RED HOT FUTURE 


Advanced ball and roller bearing technology 





On special test equipment in S&SF’s research laboratory, 
experimental ball and roller bearings are run at tempera- 
tures up to 1000° F and above—conditions under which 
steel becomes red hot and loses its strength, while conven- 
tional lubricants burn or boil away. To meet these prob- 
lems, bearings made of special heat-resisting alloys and 
exotic new materials are tested and evaluated. New ideas 
in design and new approaches to lubrication are constantly 
being investigated. 

Bearings to resist extremely high temperatures are 
needed for improved, high performance jet engines, gas 
turbines and other equipment. Special S&SF bearings have 
been tested successfully in environments at about 1000° F. 
Under certain conditions of operation, much higher tem- 
peratures are practical. 

Research like this is your assurance that S&F will al- 
ways keep pace with demands for the highest possible 
performance in all major types of rolling contact bearings 
—ball, cylindrical roller, spherical roller, tapered roller 
and precision miniature. SSS Industries Inc., Philadel- 
phia 32, Pa. 6103 
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Universal Joints 


Catalog 61-D gives information on 
sizes and types of universal joints for 
all industrial applications to 1750 rpm. 
Pictures, drawings, and tables provide all 
dimensional data for both standard and 
heavy-duty units. Section on joint op- 
erating recommendations is included, with 
pictures of correct and incorrect use of 
ioints. 8 pages. Lovejoy Flexible Coupling 
Co., 4949 W. Lake St., Chicago 44, Ill. 
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Stainless Steel 


New bulletin provides data on Uniloy 
303MA, a free-machining stainless steel 
which has advantages over AISI Type 
303. Bulletin includes composition, phy- 
sical and mechanical properties, corrosion 
resistance data, and list of sizes and 
shapes presently available. Pictures are 
used to compare properties of the two 
types of stainless. 12 pages. Universal- 
Cyclops Steel Corp., Bridgeville, Pa. 
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Arc-Welding Products 


Information concerning full line of arc- 
welding products is contained in Bul- 
letin 7000.7, “Weldirectory of Arc Weld- 
ing Electrodes, Equipment, and Sup- 
plies.” Bulletin presents information on 
AWS electrode classification and discusses 
correct electrode selection for every type 
of welding application. Arc character- 
istics, welding procedures, and physical 
properties are listed for each electrode. 
40 pages. Lincoln Electric Co., 22801 St. 
Clair Ave., Cleveland 17, Ohio. 
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Socket Screws 


Catalog DM 783 contains information 
on socket screws with Nylok self-locking 
insert. In addition to a discussion of 
the advantages and special features of the 
Nylok insert, catalog includes technical 
data on the properties of the nylon, pel- 
let size and location, and dimensional 
standards available from stock. 6 pages. 
Bristol Co., Waterbury 20, Conn. 
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Polyester Resins 


“Laminac Polyester Resins for Spray- 
Up Application” describes spray-up tech- 
niques, safety procedures, coloring, and 
measuring. Laminac resins suggested for 
spray-up application include Laminac 
4106 and 4!52, formulated specifically 
for this molding technique. Catalyst-con- 
centration chart is included to indicate 
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the volume of catalyst to be used with 
varying quantities of resin. 4 pages. Plas- 
tics & Resins Div., American Cyanamid 
Co., Wallingford, Conn. 
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Fire-Resistant Materials 


New folder consists of a comprehensive 
list of all Spauldite fire-resistant industrial 
plastics which are self-extinguishing as 
determined by ASTM D635. Brochure 
includes descriptions, characteristics, and 
specifications of 15 different plastics of 
the phenolic, epoxy, melamine, and 
polyester-laminate types. Also included is 
information on copper-clad, fire-resistant 
materials. 4 pages. Spaulding Fibre Co. 
Inc., 310 Wheeler St., Tonawanda, N. Y. 
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Precision Switches 
Catalog 104 covers a representative se- 
lection of precision switches for industrial, 
commercial, data-processing, airborne, and 
electronic applications. It presents photo- 
graphs and condensed descriptions and 
dimensions of over 200 items, includ- 
ing miniature switches, special-purpose 
switches, electronic switch-circuit assem- 
blies, lighted pushbutton switches, toggle, 
limit, proximity, and mercury switches. 
20 pages. Micro Switch Div., Minnea- 
polis-Honeywell Regulator Co., Freeport, 
Ill. 
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Threaded Fastener 


New booklet describes use of the Hi- 
Lok fastening system in naval shipyard 
construction work. Photographs and line 
drawings show how the system operates. 
Data on materials and sizes, installation 
accessibility, controlled preload, and bene- 
fits are presented. 4 pages. Hi-Shear 
Corp., 2600 W. 247th St., Torrance, Calif. 
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Technical Ceramics 


New Ceramics Chart 611 provides data 
on mechanical and electrical properties 
of AlSiMag ceramics. Selection charts are 
also provided, as well as graphs of ther- 
mal expansion, dielectric strength, vol- 
ume resistivity, and high-frequency alu- 
minas. 8 pages. American Lava Corp., 
Chattanooga 5, Tenn. 
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Steel Tubing 

Catalog CS-61 describes both seamless 
and electric-welded steel tubing. Electric- 
welded carbon-steel tubing in mechanical 


and pressure grades, and seamless carbon 
and alloy-steel tubing in mechanical, pres- 
sure, aircraft mechanical, and airframe 
grades are described. Additional mate- 
rial covers square, rectangular, and other 
special shapes, and fabricating and forg- 
ing tubing into finished or semifinished 
tubular parts. 8 pages. Ohio Seamless 
Tube Div., Copperweld Steel Co., Shelby, 
Ohio. 
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Preimpregnated Materials 
Quality and processing advantages 
unique to preimpregnated reinforced plas- 
tics and laminating materials are pre- 
sented in “Prepregs” booklet. Case studies 
on how and why more manufacturers are 
using prepregs, and tables on the resin- 
reinforcement combinations available, their 
characteristics and applications, are also 
included. Many photographs are used 
to illustrate the applications. Prepreg 
Div., Society of the Plastics Industry Inc., 
250 Park Ave., New York 17, N. Y. 
Circle 611 on Page 19 


Adapter Fittings 
Revised Catalog 4360 on pipe-thread 
and straight-thread adapters for tubing- 
svstem connections now includes straight- 
thread adapters with new metal sealing 
rings. Units are pictured, and line draw- 
ings and tables present all dimensional 
data. 16 pages. Parker Fittings & Hose 
Div., Parker-Hannifin Corp., 17325 Euclid 
Ave., Cleveland 12, Ohio. 
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Temperature Controls 


Brief descriptions and specifications are 
given for 17 different types of temperature 
controls in Catalog MC-203. Included 
are details on 12 styles of Thermoswitch 
units, six miniaturized local controls, four 
fire and overheat detection models, four 
snap-action controls, and seven electronic 
controllers. Typical applications are shown. 
8 pages. Fenwal Inc., Pleasant Street, 
Ashland, Mass. 
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Hydraulic Pumps 
Bulletin 261 provides data on Triplex 
pumps for heavy-duty, high-pressure, 
high-temperature hydraulic systems, De- 
sign. features and construction details are 
pointed out, and complete information 
on sizes and operating data is also in- 
cluded. 12 pages. Kobe Inc., 24634 Five 
Mile Rd., Detroit 39, Mich. 
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Corrosion Inhibitor 





A simple, effective, 
low cost rust and 
corrosion control that... 


© is easy to apply 


e eliminates moisture 
® prevents corrosion 
e need not be removed 


CRC 3-36 has a dual action which first 
removes moisture from the surface, driv- 
ing it out of grain boundaries, cracks 
and pores. It then forms a thin molecular 
film of approximately 2 microns over the 
surface and seals it against subsequent 
deposits of moisture and the action of 
corrosive atmospheres. 


For Castings & Large Machined Parts 


A steam turbine manufacturer, after 
exhaustive tests, now uses CRC 3-36 
exclusively to protect metallic surfaces 
of parts and equipment in various stages 
of manufacture from deterioration due 
to corrosion. Afterstandardizingon CRC 
3-36, the necessity for stocking, coding 
and handling a wide variety of products 
was eliminated. In addition, CRC 3-36 
does not have to be removed before sub- 
sequent processing. Substantial savings 
are being realized through the use of 
CRC 3-36. 

This manufacturer has also found 
that CRC 3-36 will protect all metallic 
surfaces from rust and corrosion during 
shipment. 


May 11, 1961 


For Extruded Aluminum 


An aluminum manufacturer received 
complaints that bright aluminum extru- 
sions arrived at distribution points 
covered with a dull coating of oxide. 
Exhaustive tests under actual shipping 
conditions show that an inexpensive 
coating of CRC 3-36 eliminated oxida- 
tion during shipment and that distrib- 
utors, in turn, could ship bright and 
shining extrusions months later to cus- 
tomers with no complaints about oxida- 
tion. Furthermore the extrusions were 
ready-to-use as CRC 3-36 does not have 
to be removed. 





Metal Protection for 
MANUFACTURING + STORAGE + PACKAGING 


Ask your local industrial 
distributor for a trial supply. 


Circle 350 on Page 19 





For Manufacturing Processes 


The manufacture of welding wire poses 
a corrosion problem from coolants used 
to lubricate and cool dies used in the 
rolling or drawing process. One 
manufacturer of welding wire tried 
applying CRC 3-36 before running the 
stock through the mill and obtained 
excellent results. Now all stock is coated 
with CRC 3-36—corrosion is controlled 
and no stocks are lost due to rust. 





New! CRC Soft-Seal 
for Severe Conditions 


If you are using expensive in- 
terior storage space for metal 
stocks, dies, jigs and fixtures, 
these may be coated with Soft- 
Seal and stored outside to release 
inside space for productive use. 











For further information, write to 
Corrosion Reaction Consultants, 
A SUBSIDIARY OF 
THE CHAS. J. WEBB SONS CO., INC. 
116-Y Chestnut Street, Phila. 6, Pa., 
or telephone WAlInut 5-0200. 


FORMULA 


3:36 


METALS INDUSTRY 





plugging-in EAGLE'S 


NEW CYCL-FLEX COUNTER 





COUNT 


Yes, Eagle’s New Cycl-Flex Plug-In Counter is as easy to adapt 
and change as its companion Cycl-Flex Timer. In fact, in mount- 
ing and in over-all appearance, they’re exactly the same. 

The New Cycl-Flex Counter does more than just count. A 
large variety of control circuits are yours by utilizing its one in- 
stantaneous switch and two delayed switches to control your ma- 
chines or processes. Use this count control to automatically operate: 


¢ The number of molding machine injection strokes 
¢ Number of indexes on a rotary table 
¢ Number of produced pieces before shutting off machine or conveyor 


_ Write for Bulletin 725 or call your local Eagle Representative. He's 
listed in Sweet's Product Design File, Section 7d, or in Thomas Register. 


SPECIFICATIONS e¢ Count Range—80 counts e« Electric Reset in 
Ys second « 400 counts per minute ¢ 3-inch diameter quick setting 
dial with single knob »* Switch rating—10 amps., 115 v., 60 cycle 


u Vi ae 


ree Reset Precision Interval Heavy-Duty Step Multiple Cam Hermetically 
i imers Switches imer. 


a ~~ Circuit 
mers imers Timers Sealed Timers 


MANUFACTURERS OF THE MOST COMPLETE LINE OF INDUSTRIAL TIME-COUNT CONTROLS AVAILABLE 


EAGLE SIGNAL COMPANY » Moline, lilinois 


A DIVISION OF THE GAMEWELL COMPANY, AN E. W. BLISS COMPANY SUBSIDIARY 
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HELPFUL LITERATURE 





Spiral Bevel Gears 


New catalog is a design and buying 
guide which includes specifications and 
standard for stock spiral bevel gears. Use 
of the material permits determination of 
speed ratios, sizes, and horsepower rat- 
ings. Line drawings and tables present 
dimensional data. 6 pages. Perkins Ma- 
chine & Gear Co., Circuit Avenue, West 
Springfield, Mass. 

Circle 615 on Page 19 


Traction Motors 


Publication GEA-7309 lists features and 
advantages of 65%-in. diam JB traction 
motors for low-voltage dc electric ve- 
hicles. Motors described are rated 34 to 
3 hp, 12 to 36 v de. Bulletin contains 
photographs showing disassembled motor. 
Charts of typical motor-speed torque 
curves and tables of ratings and dimen- 
sions are also included. 4 pages. Gene:al 
Electric Co., Schenectady 5, N. Y. 

Circle 616 on Page 19 


Ring Sprockets 


Bulletin 1606 contains comprehensive 
listings of stock ring sprockets for each 
of seven series of chains. Sprockets for 
chains from 1.5 through 4.063-in. pitch, 
with diameters from 44 through 106 in. 
and bore sizes from 36 through 100 in. 
are available. Methods of mounting ring 
sprockets are shown. 8 pages. Cogmatic 
Div., American-Marietta Co., Milwaukee 
1, Wis. 

Circle 617 on Page 19 


Control-Knob Selection 


Slide rule and a wall chart feature 
finger-tip selection of more than 345 styles 
of control knobs. All knobs shown on 
the selector and wall chart meet most 
recent MS91528B military specification. 
Requirements are set on the slide rule, 
and knobs can be picked to satisfy them. 
Wall chart offers the same data as the 
selector, plus dimensional pictures of each 
style of knob. Raytheon Co., Lexington 
73, Mass. 

Circle 618 on Page 19 


Lock Nuts 


Catalog 161 shows a complete range of 
lock nuts, including clinch, weld, special, 
and semifinished nuts. Complete size 
ranges, materials available, physical and 
mechanical requirements, including weld- 
ing information, are included in the cata- 
log. 20 pages. Grip Nut Co., South Whit- 
ley, Ind. 

Circle 619 on Page 19 


Electrical Equipment 
Spring issue of “Helinews” supplies tech- 
nical information on ac potentiometers, 
delay lines, panel meters, servomotors, 
and trimming pots. Many illustrations of 
the units are included. 8 pages. Helipot 
Div., Beckman Instruments Inc., 2500 
Fullerton Rd., Fullerton, Calif. 
Circle 620 on Page 19 
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PACKAGED...READY FOR INSTALLATION Put aside your production cost, assem- 
bly cost, and stock handling worries. Low-cost Aetna AG Bearings—Adapter Bearings, 
Belt Idlers, and Regular or Detachable Chain Sprocket Idlers—can solve these problems 
for you. Each bearing is prepackaged and prelubricated—ready for final installation on 
your machine. Individual units are simple in design with a single row of balls, an extra 
large lubricant capacity, and highly efficient seal. They provide dependable perform- 
ance on all light-duty, medium-speed applications and are available in a wide variety 
of sizes and configurations. For complete information, call your Aetna representative 
listed in your classified directory, or write for General Catalog and Engineering Manual. 


AETNA BALL and ROLLER BEARING COMPANY | 4600 SCHUBERT AVE. 
DIVISION OF PARKERSBURG-AETNA CORPORATION CHICAGO 339, ILL. 


ANTI-FRICTION SUPPLIERS TO LEADING ORIGINAL EQUIPMENT MANUFACTURERS SINCE 1916 
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NEW CORED 
~ FORGING 
METHOD 


Saves 
on parts 
ale 
assemblies 


This book describes the Bridgeport 
Cored Forging Process, and tells how 
weight, machining or assembly can be 
reduced on simple or complex parts. 

Castings, ordinary forgings and 
assemblies have been economically 
replaced by these impact-type cored 
forgings to produce stronger and 
better looking finished parts. Savings 
range from significant to considerable. 


closer tolerances 





denser, stronger grain 
less machining to finish 
no assembly required 
thinner walls or sections 
less finished weight 

















multiple coring 


lll 





lower cost plating 
less scrap/rejects 








Send for Bridgeport’s Forgings 
Book which describes how these major 
benefits can lower costs for you. 


CORED FORGINGS DIVISION 


BRIDGEPORT 


BRASS COMPANY | 


1000 Connecticut Ave., South Norwalk, Conn. 
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HELPFUL LITERATURE 





Precision Springs 
“Springs and Springlike Things” sum- 
marizes basic information concerning heli- 
cal springs and assembled spring-like de- 
vices. It emphasizes designing for per- 
formance, accurate material selection, and 
quality-control measures. Literature in- 
cludes design briefs which simplify the 
specifying of compression, extension, tor- 
sion, and flat springs, as well as wire 
forms. Mechanical properties and recom- 
mended uses of commonly used spring 
materials and cold-rolled spring steels are 
presented in tabular form. 16 pages. As- 
sociated Spring Corp., Bristol, Conn. 
Circle 621 on Page 19 


Instrument Motors 


New engineering periodical, “Instru- 
ment Motor Quarterly,” contains articles 
on performance, selection, application, 
and maintenance of all types of fractional 
and subfractional-horsepower motors. 
Lead article of the first issue is on lubri- 
cation of instrument motors. Specific ap- 
plications, with emphasis on how the 
motor contributes to over-all performance, 
will be covered in a regular section. 4 
pages. Holtzer-Cabot Motor Div., Na- 
tional Pneumatic Co. Inc., 125 Amory 
St., Boston 19, Mass. 

Circle 622 on Page 19 





Self-Locking Nuts 


New 1961 catalog contains large, com- 
plete selection of lightweight, all-metal, 
self-locking nuts developed for the air- 
frame, propulsion, and electronic indus- 
tries. Catalog features a line of floating 
and nonfloating stake nuts in regular and 
miniature sizes, and a line of high- 
strength, thin-wall inserts. About 144 
pages. Kavlock Div., Kaynar Mfg. Co. 
Inc., Box 2001, Terminal Annex, Los An- 
geles 54, Calif. 

Circle 623 on Page 19 


Ball Data 


New publication contains ball grade 
conversion tables which compare old and 
new AFBMA standards. Other sections 
describe balls from 1/32 to 25% in. diam, 
giving engineering data on material, hard- 
ness, grades, tolerances, corrosion resist- 
ance, uses, and magnetic properties. List 
of definitions involved in ball manufac- 
ture is provided. 20 pages. SKF Indus- 
tries Inc., Front Street & Erie Avenue, 
Philadelphia 32, Pa. 

Circle 624 on Page 19 


Air Cylinders 


Series A dimensionally interchangeable, 
250-psi, cushion-type air cylinders are de- 
scribed in Bulletin 161. Large cut-away 
drawing is used to point out salient fea- 
tures, and pictures and dimensional draw- 





ings are given for each unit. Various 
types of mounts are shown; tables pre- 
sent dimensional and other data. 20 pages. 
Sheffer Corp., 326 W. Wyoming Ave., 
Cincinnati 15, Ohio. 
Circle 625 on Page 19 | 


HANNIFIN 
has a faster, 
more rugged 


AIR MOTOR 


Truly a conve 2 package, 
the Hannifin Air|Motor com- 
bines a rugged, llow-friction, 


with a solenoid valve. Ample” 
air passages permit rapid © 
cycling. Built+inj speed con- 
trols make it possible to. 
slow either or bpth strokes. - 
Mounting dimensions inter-~ 
change with mast existing 
applications. “Off shelf” de- — 
livery in “standa 

Bulletin 215—ffee on 
—describes t ” 


' 
} 


T 


Wii Lhe lg, Lf LL. 


8155-PHa 


ARKER 
ANNIFIN 
CORPORATION 


PNEUMATIC ano Hyorautic 
SYSTEM GQuronenre 


HANNIFIN 
COMPANY 


A DIVISION 
515 South Wolf Road * Des Plaines, Illinois 


EUROPEAN DIVISION « PARKER-HANNIFIN N. V. 
SCHIPHOL+ THE NETHERLANDS 
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The Ti emperature Control Powered by the 
IRREPRESSIBLE FORCE OF MERCURY — 
for Accuracy u uth Rugged Dependability 


All Partlow temperature controls are 
directly and positively actuated by 
mercury, the metal in liquid form 
whose reaction to changes in tem- 
perature is as predictable as it is 
powerful. 


Unlike delicate electronic control- 
lers, the mercury-actuated Partlow requires no out- 
side power source. No amplifiers. No finicky levers. 
And no ‘‘babying’’! With a Partlow you can be sure 
of getting accurate, dependable control even under 
extreme conditions of shock and vibration. 


Mercury-actuation makes possible maximum design 
efficiency and simplicity too. The Partlow has fewer 
parts to go wrong. And fewer service problems (with 
less ‘‘down’’ time) should trouble occur. You can 
replace the thermal element of any Partlow control 
instantly, right at the job site, without recalibrat- 
ing, fitting or factory adjustment. 


Whatever the process or application, you'll find a 
Partlow temperature control to fit it dependably, 
economically, precisely. Mail coupon today for full 
details. 


A PARTLOW 


TEMPERATURE CONTROLS 


World Export: 
Ad. Auriema, Inc., 85 Broad Street, New York 4, N. Y. 


THE PARTLOW CORP., Dept. ‘D- 561 

New Hartrorp, N. Y. 

Please send condensed Catalog of Partlow temperature controls 
and allied equipment for industrial heating and refrigeration. 


Name and Title 
Company 
Address 


City and State 
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SCHRAMM ROTADRILLS RELY ON 
ATLAS ROLLER CHAIN’S HIGH TENSILE STRENGTH 
AND LONG SERVICE 


Atlas Chain No. 140 on hydraulic down pull of Rotadrill 
furnishes up to 28,000 pounds down pressure to crush through 
the hardest formations. 

Atlas Roller Chain is torture-tested in the laboratory to 
assure tensile strength far in excess of requirements of actual 
operations. Extra toughness for shock loads, extra wearability 
to keep maintenance costs down, extra fatigue life to give long 
uninterrupted service is built into every length of Atlas Roller 
Chain. 

Whatever the drive where tensile and long life counts you 
can count on Atlas Roller Chain, Sprockets and Flexible Coup- 
lings. Atlas Chain is available in all sizes . . . single or multiple 
chains .. . regular or heavy duty ... standard or extended 
pitch ... steel, stainless steel, bronze or Atlas Electrolized Chain. 
Write for complete catalog to— 


ATLAS CHAIN & MANUFACTURING COMPANY 
WEST PITTSTON, PA. rf 
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| Silicone Uses 


Catalog CDS-129C describes a complete 


| line of silicones and their uses. Catalog 
| contains data pertaining to the various 
| silicone products, including a complete 


selector guide for silicone rubber. Four 


| general categories deal with silicone fluids, 
| silicone protective coatings, silicone elec- 


trical insulation, and _ silicone rubber. 


| Product types are grouped under appro- 
| priate end-use headings. 8 pages. Silicone 


Products Dept., General Electric Co., 


| Waterford, N. Y. 


Circle 626 on Page 19 


Zener Diodes 
“The Zener Diode,” Bulletin PA-502, 


| covers zener-diode theory, characteristics, 
| and applications. Typical circuits using 


zener diodes are shown. Advice on the 
use of the diodes in series, as well as in 
parallel, is included. 4 pages. CBS Elec- 
tronics, 100 Endicott St., Danvers, Mass. 


Circle 627 on Page 19 


| Flexible Motor Couplings 


Folder 2975 on Type MC geared flex- 


| ible motor couplings brings together all 
| pertinent data on company’s motor coup- 
| lings, including three new features. 
| These are a new corrosive-duty cover, 
| new spacer, and a larger size. Couplings 


described are designed specifically for use 
as motor couplings for transmitting pow- 
er to pumps, compressors, generators, 


| speed reducers, and similar applications. 
| 6 pages. Link-Belt Co., Prudential Plaza, 


Chicago 1, Ill. 
Circle 628 on Page 19 


_Carbon-Graphite Materials 


Bulletin S-5425 is an illustrated engi- 


| neering guide on carbon-graphite ma- 


terials for mechanical applications. Grade 
recommendations are presented for seals 


| and sliding surfaces for a wide range of 
| liquids and gases at operating tempera- 
| tures to 500 F, above 500 F, and in the 
| cryogenic range. Bulletin tabulates 18 
| grades of company’s carbon, graphite, 
| and carbon-graphite available for me- 
| chanical uses, and lists properties for 


each grade. Table of design tolerances 


| is also included. 8 pages. National Car- 
| bon Co., Div., Union Carbide Corp., 270 
| Park Ave., New York 17, N. Y. 


Circle 629 on Page 19 


Swage Nuts 
Form 2701 provides detailed specifica- 
tion, installation, and performance infor- 


| mation on self-locking swage nuts de- 


signed for installation in thin metals. Per- 


| formance data includes size-by-size tabu- 
| lation of minimum tensile strengths in 
| pounds for both coarse and fine threads. 


Bulletin tabulates average push-out and 


| torque-out values and also recommended 


assembly pressures. Illustrations help ex- 
plain swaging principle and three-point 


| locking action of the nuts. 4 pages. Stand- 
ard Pressed Steel Co., Jenkintown, Pa. 


Circle 630 on Page 19 


MACHINE DeEsIGN 
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Silver-Brazing Alloys 

Form ADC 847C discusses silver-brazing 
procedures, problems, and solutions. All 
silver-brazing alloys are thoroughly dis- 
cussed, stressing advantages and applica- 
tions. Easy-to-read diagrams help select 
the proper alloy to meet particular in- 
dustrial needs. 24 pages. Air Reduction 
Sales Co., Div., Air Reduction Co. Inc., 
150 E. 42nd St., New York 17, N. Y. 


Circle 631 on Page 19 


Ball Valves 


Comprehensive information on manu- 
ally and pneumatically operated ball 
valves in sizes from 14 through 12 in 
is given in Catalog 1200. McCannaseal 
top-entry and McCannaflow valves are 
cataloged in detail. Dimensions and 
weights, material specifications, typical C, 
values, and pressure-temperature rating 
charts are provided. Five pages are de- 
voted to the suitability of standard body 
materials and various seat materials for 
a wide range of chemical services. 32 
pages. Hills-McCanna Co., 400 Maple 
Ave., Carpentersville, Ind. 
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Nozzles, Accessories 


Bulletin 106 describes complete line of 
spray nozzles and accessories specifically 
used in the metal-finishing field. Refer- 
ence chart lists applications and types of 
nozzles used. Booklet provides a complete 
spray-nozzle reference manual on wash- 
ing, rinsing, fogging or wetting, coating, 
and related operations. 8 pages. Spraying 
Systems Co., 3274 Randolph St., Bellwood, 
Ill. 

Circle 633 on Page 19 


Aerospace Materials 


Structural materials for aerospace ap- 
plications are discussed in Booklet JI 
92509. Development facilities for pure 
metals, alloys, ceramics, and plastics are 
described, along with examples of some 
long-life space structure components that 
have been produced. 8 pages. Westing- 
house Electric Corp., P. O. Box 2099, 
Pittsburgh 30, Pa. 

Circle 634 on Page 19 


Control Valves 


Bulletin 5000 describes new control and 
line valves deseignated Spanseal. Large 
diagrams show how the units work, and 
also point out outstanding features. Many 
flow diagrams and _ photographs are 
shown. 8 pages. Ledeen Inc., 3350 N. Gel- 
man Rd., El Monte, Calif. 

Circle 635 on Page 19 


Glass Products 


Booklet 760 details many products 
which can be designed of glass. Proper- 
ties of the material are described and il- 
lustrated, and applications are also il- 
lustrated. 18 pages. Kopp Glass Inc., Swiss- 
vale, Pa. 

Circle 636 on Page 19 
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bearings and parts 


Take the simple, sure, direct route to lower manufacturing 
and maintenance cost. Design into your product Bunting 
Standard Stock Bearings. You avoid inventory investment, 
delays, confusions, production problems by the immediate 
availability in small or large lots, from local distributors all 
over America, of hundreds of different stock sizes of com- 
pletely finished cast bronze and sintered bronze bearings and 
bars, aluminum bars and Nylon shapes. 


Special design bearings not obtainable from stock can be pro- 
cured immediately at low cost from Bunting fully equipped 
machine shops in five industrial centers. The wide range of 
sizes of Bunting Stock Cast Bronze and Sintered Bronze Bearings 
makes the alteration of a stock item to a special bearing easy 
and economical. Bunting Cast Bronze, Sintered Bronze, Alum- 
inum Bars and Nylon shapes provide the materials for special 
requirements which cannot be made from stock bearings. Your 
local Bunting Distributor can arrange for such work. 


A large staff of bearing engineers in the field stands ready to assist 
in the use of these Bunting stock products and in the designing of 
bearings or components for extraordinary applications. Two big, 
modern plants assure ample production capacity at all times for bear- 
ings and parts made from all modern metals and materials. 


See Bunting’s complete catalog, Sweets Product Design File 11C/BU or 
ask for Bunting’s General Catalog, Form 158; Nylon Catalog, Form 32; 
Technical Handbook on Bunting Nylon, Form 33; The Technology of Bunting 
Aluminum, Form 46; Engineering Handbook of Powder Metallurgy, Form 1; 
Bunting Machine Shop Service, Form 4. 


The BUNTING Brass and Bronze Company 
TOLEDO 1, OHIO 
BRANCHES IN PRINCIPAL CITIES 


Circle 357 on Page 19 


Fuh Buillor Snotee! 
¥ Bu nting 


BEARINGS, BUSHINGS, BARS AND SPECIAL PARTS OF CAST BRONZE, SINTERED METALS, ALUMINUM ALLOYS AND NYLON 
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with the accurate 
SERVO-TEK SPEED 
INDICATING SYSTEM 





A truly versatile “pockage™ 
provides accurate speed indi- 
cation for almost anything that 
moves. Nearly every industrial 
process or machine can benefit 
by the economy and safety of 











FEATURES 


SELF-POWERED No batteries or 
external power required. 


LOW VOLTAGE Connecting cable 
can be as long as 500 ft. 


PERMANENTLY LUBRICATED BALL 
BEARINGS. 


EASILY READ 4%” INDICATOR 
Damped to withstand vibration 
and shock. 


STANDARD RANGES 0 to 100, 
250, 500, 1000, 2000, 3000, 4000, 
6000, 8000, 10,000 and 12,000 
RPM. These speeds can also be 
provided to read “Percent of Full 
Speed” or “Percent of Capacity.” 
0 to 10 RPM available at small 
additional cost. 


$87 0° includes generator, 

indicator (specify 
range), mounting base, coupling, 
and 15 ft. of electrical cable. 
Delivery from stock. Quantity 
discounts. 





PRODUCTS CO. (Zam 


n-Office. 1086 Goffle Road, Hawthorne, N. J 


ao 
rn Office 14736 Arminta St Van Nuys, Cal.s 


Circle 358 on Page 19 


HELPFUL LITERATURE 





Wire-Wound Resistors 

Line of miniaturized, wire-wound re- 
sistors is described in new two-color cata- 
log. It features a comprehensive manual 
of terms and definitions, and diagrams 
and specifications on 20 standard axial- 
lead and printed-circuit-type resistors. Also 
included are a table describing the char- 
acteristics of resistance wire, and a table 
describing the relation between maximum 
possible resistance and wire types. 6 
pages. Ortho Precision Resistors Inc., 7 
Paterson St., Paterson 1, N. J. 


Circle 637 on Page 19 


AC Motors 


Complete line of Duty Master ac mo- 
tors rated from 1 to 2000 hp is shown in 
Bulletin B-2515. Product features of each 
motor are outlined and explained for 
selection of the correct motor for every 
application. Full-color bulletin utilizes cut- 
away drawings to point out special fea- 
tures. 16 pages. Reliance Electric & En- 
gineering Co., 24701 Euclid Ave., Cleve- 
land 17, Ohio. 

Circle 638 on Page 19 


Power Supplies 


New 1961 dc power-supply handbook 
and catalog details over 200 power sup- 
plies plus 1 million combinations of mod- 
ules in kit form. Manual includes a step- 
by-step procedure for calculation of pack- 
aging dimensions for multiple de outputs. 
Considerations include spacing problems 
for modular de power supplies under vari- 
ous conditions of ambient temperature, 
external cooling, and rated current. 24 
pages. Dressen-Barnes Electronics Corp., 
250 N. Vinedo Ave., Pasadena, Calif. 

Circle 639 on Page 19 


Shunt-Grade Wire 


Two-color bulletin describes the prop- 
erties, characteristics, and possible appli- 
cations of Manganin shunt-grade wire, an 
alloy of copper, manganese, and nickel. 
Using illustrations, charts, and diagrams, 
bulletin describes the resistance and 
weight, physical characteristics, resistance 
change vs. temperature, and other de- 
tails of the wire. 4 pages. Molecu Wire 
Corp., Eatontown-Freehold Pike, Scobey- 
ville, N. J. 

Circle 640 on Page 19 


Pressure Transducer 
“Biography of a Very Versatile Pres- 
sure Transducer” describes the TP 200 
line of pressure transducers. Brochure 
contains performance data on six differ- 
ent versions of the unit which can be 
used for measuring absolute, enge, or 
differential pressures of corrosive or non- 
corrosive gases or liquids with static or 
dynamic inputs in the ranges of 0-5 to 
0-500 psi full-scale. It also includes photo- 
graphs, outline drawings, and cutaway 
views of the various units. 4 pages. Fair- 
child Controls Corp., 225 Park Ave., 
Hicksville, L. I, N. Y. 
Circle 641 on Page 19 


DESIGNING 


new equipment? 


IMPROVING 


old equipment? 


SPECIFY 


LOWELL 


REVERSIBLE RATCHET 


for 
component 


parts b 


for 
functional 
accessories &” 


¢ modification of a standard wrench... 
* a Special or unusual wrench... 
* an entirely new design for your job... 


Lowell design/engineering service 
is anxious to help with all types of 
problems involving turning adjust- 
ments on new or old equipment. 

Modification of a standard ratchet 
wrench may provide a simple, in- 
expensive solution. 

Or one of the many specials we 
have developed for unusual applica- 
tions might well be the answer. It 
could be a bent, hinged or detach- 
able handle; a long or odd-shaped 
socket; remote reversing control; 
special materials or’ finishes. 

And if the problem requires an 
entirely new wrench or related 
ratchet device, we welcome the 
chance to help. Save yourself 
time ... and rely on our wide ex- 
perience with designers for the most 
economical solution. 

Send us your special 


problem now, or write 
for further information. 


93 Temple Street 
Worcester 4, Mass. 
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Heat Radiators 


Catalog 1-HR describes transistor/diode 
heat radiators available from stock. De- 
tails and drawings of more than 72 semi- 
conductor radiators are listed for most 
TO case outlines. Catalog also includes 
a comprehensive handbook on_ thermal 
cooling, information on semiconductor 
installation, formulas on thermal run- 
away, a transistor derating curve and 
formulas, thermal/electrical analog, and 
formutas on heat dissipation by radiation, 
convection and conduction. 16 pages. In- 
dustrial Div., Birtcher Corp., 745 S. Mont- 
erey Pass Rd., Monterey Park, Calif. 

Circle 642 on Page 19 


Wire and Strip Construction 


New booklet contains engineering data 
and case histories on construction of met- 
al components or products of wire or 
wire-strip. Discussion of types, sizes, and 
strengths of wire is provided, and _illus- 
trations show types of welds and wire- 
end treatments. Data is also given on 
rolled thread and wire rings. Representa- 
tive products are shown. 24 pages. E. H. 
Titchener & Co., 68 Clinton St., Bing- 
hamton, N. Y. 

Circle 643 on Page 19 


Power-Cylinder Accessories 


New reference bulletin provides a meth- 
od for quick identification of mounting 
accessories for square-type, industrial hy- 
draulic and pneumatic power cylinders. 
Described and fully cataloged are female 
rod clevis, female rod eye, clevis bracket, 
mounting plate, and pivot pin. With 
knowledge of bore size and rod thread 
size, and using the bulletin as a _ refer- 
ence, proper accessory or set of accessories 
can be selected easily. 2 pages. Hannifin 
Co., 501 S. Wolf Rd., Des Plaines, III. 

Circle 644 on Page 19 


RF Connectors 

New two-color, loose-leaf catalog con- 
tains illustrations and full technical data 
on complete line of RF connectors, includ- 
ing K-Grip units. Also included are tele- 
phone jacks and plugs as well as connectors 
designed for specific applications. A 15- 
page cross-referencing index gives com- 
pany number and comparable military 
number for each unit. 120 pages. Write 
on company letterhead to Kings Elec- 
tronics Co. Inc., 40 Marbledale Rd., 
Tuckahoe, N. Y. 


Cryogenic Instrumentation 


Illustrated Bulletin CG 112R describes 
activities in the field of cryogenic in- 
strumentation. Folder contains informa- 
tion on equipment to measure accurately 
such parameters as temperatures, pressure, 
flow, and liquid level for use in cryogenic 
environments. Specifications and _ sche- 
matics for thermocouples, liquid-level de- 
tectors, and vapor-pressure thermometers 
are included. 4 pages. Write on com- 
pany letterhead to Cryogenics Inc., Staf- 
ford, Va. 

Circle 360 on Page 19—> 
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LONG LIFE, THOMSON ‘Snap-In”’ 
| — . 


_ UL 


—BEARINGS of smooth, tough DuPont NYLON 






































Low Cost Low Cost Low Cost 
FLANGED Nyliner SLEEVE Nyliner DOUBLE-FLANGE Nyliner 


COST LESS to BUY 
GOST LESS to INSTALL 
§ ELIMINATE LUBRICATION 


Additional Benefits: 


LOW FRICTION 
RESIST POUNDOUT 


CLOSE FIT e . © INSTANTLY REPLACEABLE 
LONGER LIFE e © RESIST ABRASION 
EASILY INSTALLED © NO FRICTION OXIDATION © MINIMUM SPACE 
LESS SERVICING @ DAMP VIBRATION © SILENT OPERATION 
e + 
e e 


SELF-RETAINING OPERATE IN LIQUIDS LIGHTEST WEIGHT 


RESIST CORROSION NON-CONTAMINATING REDUCED WEAR 


Engineered to Solve Problems... Improve Products... 
Reduce Costs!, 


NYLINER Bearings are a highly engineered thin liner of DuPont Nylon, designed 
to bring bearing users the many benefits of Nylon as a bearing material by solv- 
ing most of the limitations surrounding its use. The compensation gap prin- 
ciple assures maintenance of diametral tolerances for precision applications 


Seven Standard Types available from stock. Write for literature and name of 
your local representative who stocks NYLINER Bearings for immediate shipment 





* 
Also— ry —Manvufacturers of BALL BUSHINGS . . . the Ball Bearing for Linear 
Motions and 60 CASE... Hardened & Ground Steel Shafting 





New Parts and Materials 


Use Yellow Card, page 19, to obtain more information 


Floating Clinch Nut 


is miniaturized, 
self-locking unit 


Type NC4284 floating clinch nut, 
a self-reiained blind fastener, pro- 
vides load-bearing threads in thin 
sheet-metal assemblies. Nut with 
two small lugs is retained in a win- 
dow-type basket which provides 
0.020-in. radial float. Nut automati- 
cally compensates for minor bolt-hole 
misalignment of the components be- 
ing attached. Bracket also has a 
short, knurled shank which is swaged 
flush into a punched or drilled 


NYLON INSERT 
ECAPERATURE TO 350°F 





hole in aluminum or soft steel sheets. 
Nut is manufactured from carbon 
steel and 18-8 stainless in sizes No. 
4, 6, 8, and 10. For each thread 
size, a series of three baskets with 
alternate shank lengths of 0.040, 
0.060, or 0.090 in. is offered for flush 
installation in sections of equivalent 
thicknesses. Locking device is a 
red nylon insert which withstands 
temperatures to 350 F. Elastic Stop 
Nut Corp. of America, Union, N. J. 
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Liquid Spring Shock 


absorbs 175 !b-in. energy 
in 1/10-in. stroke 


Miniature Model 409.8 SS liquid 
spring shock has a length of 114 
in. and OD of 4 in. It absorbs 
175 Ib-in. of energy in 1/10-in. 
stroke. The 800-lb spring force oper- 
ates in 1/10-in. stroke with 80-lb 
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preload to 0.04-in. stroke with 400- 
lb preload. Unit weighs 1 oz, and 
is stainless steel. Taylor Devices Inc., 
200 Michigan Ave., North Tona- 
wanda, N. Y. 
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Silicone Rubber 


resists low temperatures 


SE-5401U silicone-rubber compound 
is available for use in molded and 
extruded seals and gaskets and in 
a wide variety of mechanical appli- 
cations. It resists extremely low tem- 
peratures, and can be used to meet 
specifications MIL-R-5847D, Class I, 
Grade 40, and AMS-3334. Silicone 
Products Dept., General Electric Co., 
Waterford, N. Y. 
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Electric Motor 


is permanent 
split-capacitor type 


Type CR fractional-horsepower elec- 
tric motor has 47% in. diam. The 
permanent split-capacitor unit com- 


bines high starting torques with in- 
creased efficiency. Low current re- 
quirements result in less heat rise, 
make the motor cool running and 
long lasting. Unit is available in 
both four and six-pole design, from 
1/20 to 14 hp. Redmond Co. Inc., 


Owosso, Mich. 
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Precision Shaft Locks 
for 1% and \4-in. shafts 


Improved precision shaft locks are 
available for use on potentiometers, 
capacitators, coils, and other shaft- 
type controls. Knurled hand nut or 
wrench hex nut styles are stocked. 
The collect-type locks are available 
for 14 and 14-in, shafts in clear 
passivated stainless steel or black 


anodized aluminum. PIC Design 
Corp., 477 Atlantic Ave., East Rock- 
away, L. I., N. Y. 
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- Vane-Pump Cartridge 


subminiature unit can be 
used in many fluid systems 


Small size and flexibility of integra- 
tion into many types of fluid sys- 
tems are advantages of a subminia- 
ture vane-pump cartridge. Unit has 
3/, in. diam, and weighs 1 oz. It 
delivers 0.1 to 1.3 gpm at pressures 
from 50 to 1500 psi. Displacement 
is 0.003 to 0.013 cu in. per revolu- 
tion, and speed range is 8000 to 
26,000 rpin. Cartridge is construct- 
ed of various metals, plastics, or 
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® Firs ~RUCK Loap 


P LEXAN Polycarbonate Resi 


> "| } 
for EBM otnenar. cacvacrs av 


Here is the first truckload of 
lexan® Polycarbonate Resin 
leaving General Electric's plant 
ot Mt. Vernon, Indiana. Dr. 
George E. McCullough (right), 
Plant Manager, receives the 
shipping papers. 


CHELSEA 50, Mass. 
Joseph Leader 

68 Marlborough Street 
Turner 4-3484 


DETROIT 35, Mich. 
W. J. Montgomery Co. 
16577 Meyers Road 
Diamond 1-3454 


EAST ROCHESTER, N. Y. 
Dynatherm, Inc. 

607 West Commercial Street 
Phone: Ludlow 600-80 


KNOXVILLE, Tennessee 
Melloy Sales Inc. 

P. O. Box 3207 — Zone 17 
2643 Kingston Park S. W. 
IGM Bidg. 

Phone: Knoxville 522-5911 


MILWAUKEE 13, Wis. 
John Weiland, Jr. 
7105 Grand Parkway 
Greenfield 6-7161 


ARDMORE, Pa. 
Austin L. Wright Co. 
P. O. Box 561 

1 W. Lancaster Ave. 
Midway 2-5113 
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=~ The Correct Material 


Molded Lexan® Card Guides for 
(BM 1401 processing unit ejecting 
from mold in Quinn-Berry Plant. 


The Result Is Our Most Important Product 


The Requirement: 

To produce Card Guides molded to close tolerances for IBM 
processing unit 1401, excellent dimensional stability must be main- 
tained over a wide range of service conditions. 

General Electric’s Lexan® polycarbonate resin was chosen to 
meet the desired requirements. 

Skillful mold design and expert craftsmanship in the press room 
teamed up at Quinn-Berry to meet accurately these rigorous demands. 


The Result: 

Quinn-Berry molded IBM Card Guides help maintain card 
position during card processing, hold required dimensional stability 
regardless of thermal changes, have extreme resistance to impact and 
are self-extinguishing. 

At Quinn-Berry, where the Unusual is Routine, The Result is 
Our Most Important Product. 

Consult with us on your routine or unusual molded thermo- 
plastic parts requirements. 


WE FLY TO SERVE YOU FASTER! 


2609 WEST 12TH STREET, ERIE, PA. 
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THE WAY 
TO CUT 
EXCESSIVE 
WEAR 


Iron and steel particles that wear 
off moving parts and circulate in 
the lubricant are a primary cause 
of wear to bearings, bushings, 
gears, cams, etc. 


The powerful magnet in the Lisle 
Magnetic Plug pulls these particles 
out of the lubricant — assuring 
longer, quieter, trouble-free, oper- 
ation of your product. 


Lisle Magnetic Plugs can be used 
in place of any ordinary drain or 
fill plug. 


FREE Samples for Testing in 
Your Product! 


RATION 
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ceramics to be compatible with ma- 
terial being pumped. Vickers Inc., 
Div., Sperry Rand Corp., Detroit 32, 
Mich. 

Circle 650 on Page 19 


One-Component Coating 


for electronic components 


HumiSeal 1F19 one-component coat- 
ing is suitable for use on capacitors, 
resistors, transistors, diodes, coils, 
armatures, motor windings, and 
other electronic components. The 
transparent coating dries at room 
temperature, becoming _ tack-free 
within 30 min, and is then oven- 
cured. It is suitable for operating 
temperatures from —90 to +350 F. 
Coating provides resistance to mois- 
ture, chemicals, corrosive gases, 
fungus, weathering, salt spray, and 
aging. It has excellent adhesion, 
abrasion resistance, flexibility, and 
insulating properties. | Columbia 
Technical Corp., 24-30 Brooklyn- 
Queens Expressway, West, Wood- 
side 77, N. Y. 
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Plastic Protectors 


are used as caps or plugs 


GP protectors are for all threaded 
and nonthreaded parts in a range 
from 14 to 214 in. Usable either 
as a cap or a plug, they eliminate 
special sizes and reduce inventories. 
Made of tough, nonshredding elas- 
tic polyethylene, protectors can be 
applied to machine-screw threads 


CURTIS HELPS 
THIS SWITCH LIVE TO 
A RIPE OLD AGE 


Pad-mounted transformers for under- 
ground power distribution systems are 
built to last a lifetime. They require a 
minimum of maintenance. Settings are 
changed infrequently. But when a change 
is required, this switch must operate 
smoothly and surely. To insure a long, 
dependable life, without freeze-ups or 
rust-outs, the manufacturer equipped it 
with a Curtis C-646 1” O.D. Stainless 
Steel double universal joint. 

This kind of dependability is the stock- 
in-trade of Curtis joints — size for size 
the strongest universal joints designed 
for industry. Selected materials, precision 
engineering, continuous testing, inspec- 
tion and quality control at every stage 
of manufacture — these are some of the 
things that make Curtis joints your most 
dependable buy. 

14 SIZES ALWAYS IN STOCK 

34” to 4” 


Not sold through distributors. Write or phone 
REpublic 7-0281 for latest catalog, free engi- 
neering data and price list. 


CURTIS 


UNIVERSAL JOINT CO., INC. 
55 Birnie Ave., Springfield 7, Mass. 


As near to you as your telephone. Exclusive 
a manufacturer of universal joints since 191 
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P— JT 
NOTE: EXTERIOR SURFACE OF TUBE TO BE 


FREE OF ALL PARTING LINES 


NOTE: SERRATIONS TO RUN OUT AT 
BOTTOM ENO OF TUBE 


























All-plastic case shows finely drawn functional detail — 
Tube, lens ring, and cap are a molded of BAKELITE Brand 
high-density aelpailetine. The designer made good use 
of this material’s functional properties. Fine details are 
reproduced with fidelity —serrations on the tube are pre- Moided-in threads, hidden parting line make this design unusual — 
cisely formed and provide a firm grip. Minimum finishing Because of the high temperature resistance of BAKELITE Brand high- 
after molding helps keep mass production costs low. Tough density polyethylene, these flashlight components always hold their 
and rigid with excellent chemical resistance, the flash- shape. The molded ten-pitch threads don’t soften, keeping the lens 
light will take hard usage. Its gloss adds sales appeal. On ring and cap firmly in place. 
top of all these design advantages, the low price of this While the threaded sections at the bottom and top of the tube re- 
material makes it an even stronger value. quired a parting line, the designer specified 
that the main body of the tube have no 


parting line. The one-piece mold used for 
this feature costs more, but the appearance 
of the finished product makes it worth- 
while. A slight taper in the tube permits 
easy removal from the mold. Since holes 
for the switch plate are molded in, there’s 
no need for drilling or piercing. 


HIGH-DENSITY POLYETHYLENE 
...ldea-material for new designs 


The Eveready “Shop Lite” gained several advantages 








when the designer chose this new polyethylene. Check 
the high points on this page. . . 

A new material often expands the designer's oppor- 
tunities to try new ideas. This is especially true of 
high-density polyethylene, which offers properties 
that can reduce costs, extend performance, and im- 
prove appearance. Polyethylenes are only one group 
of Bake.ireE Brand Plastics—the others are epoxies, 


phenolics, styrenes, and vinyls—that you can draw on. 


Molded, laminated, extruded, and in coatings, 
BakELITE Brand plastics can be a source of genuine 
product improvement. 

Check their properties in Sweet's Product Design 
File, Section 2a/ui. 


/tsit our booth at the 
Clean mold gating, color, feature high- pte ny ne Show, 
density polyethylene — The designer May 22-25. = 
called for a conventional gate on the 
flashlight cap mold; the ios and lens 
ring molds have a “diaphragm” gate 
used in fabricating tubular plastic de- 
signs. See how the finished part com- 
pares with his design. The cap and lens 
ring come in three glossy “iene = red, 
yellow, and green—an attractive combi- 
nation with the black tube. 


This was an informal test—but it demonstrated the tough- 
ness and impact resistance of the BAKELITE Brand high- 
density polyethylene used in the Evereapy “Shop Lite.” 
It came through the bump, bounce, and batter undamaged. 


Dept. JF-84E, Union Carbide Plastics Company 
Division of Union Carbide Corporation 
270 Park Avenue, New York 17, New York 


Please send me information on the use of BAKELITE 


Brand plastics in design with particular emphasis on 
U N | oO N these properties fia - 
CAR BI D E The type of application being considered is_ 


NAME 








GATE HERE - FIRM NAME 





ears Yo anew BAKELITE, EverREADy, and 
Union CARBIDE are STREET 
\ OFF FLUSH registered trade marks of 
WITH SURFACE Union Carbide Corporation. CITY ___ 
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Uniform lift 
into equipment 
with 
DUFF-NORTON 
WORM GEAR 
JACKS 


Many designers find a ready answer 
to precise control of linear motion in 
machinery or equipment with built- 
in Duff-Norton Worm Gear Jacks. 





They are used singly, in tandem 
and in multiple jacking arrangements 
to position loads weighing from a few 
hundred pounds to as much as sev- 
eral hundred tons. 

When connected in tandem or 
groups of four, six or more, these 
jacks always raise or lower in exact 
unison regardless of load distribu- 
tion. They are also used for applica- 
tion of pressure, to push or pull and 
as linear actuators. 

Duff-Norton Worm Gear Jacks are 
self-locking and will hold heavy loads 
in position indefinitely without any 
creep. Since there is no fluid or air 
to leak, the action is always positive 


DUFF-NORTON COMPANY 





Perret | ejaveney 128 
at as ta wt + 


and maintenance is no problem. 
These jacks are available in eight 
standard models with capacities 
ranging from 2 to 100 tons and with 
standard raises from 6 to 24 inches. 
Special raises can also be furnished. 
To learn more about how Duff- 
Norton Worm Gear Jacks may be 
used in your equipment, send for the 
bulletin which shows engineering 
drawings of jacks, Duff-Norton 
Mitre Gear Boxes and typical appli- 
cations. Ask for AD-66-MD. 


Four Gateway Center e Pittsburgh 22, Pa. 


DUFF-NORTON JACKS 


Ratchet « Screw 
Hydraulic e Worm Gear 


DUFF-NORTON 


COFFING HOISTS 


Ratchet Lever e Air 
Hand Chain « Electric 
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(male and female), pipe threads 
(male and female), and _ tubing 
(both ID and OD). Plastic is highly 
resistant to acids, alkalies, caustics, 
petroleum-based products, and most 
common solvents. It has tempera- 
ture stability from —95 to +175 F, 
with high dimensional _ stability. 
S. S. White Industrial Div., 10 E. 
40th St., New York 16, N. Y. 
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Variable-Speed Belting 


in single or 
twin-link types 


Adjusta-Link variable-speed belt- 
ing in link form for quick, easy ad- 
justment to any required length is 
now available in single or twin- 
link types in widths from 7% to 4 
in. Belting fits all V-to-V drives and 
is interchangeable with all endless 
molded and wood-block belts. Links 
are die cut and precision made, and 
belting is heat and oil-resistant. It 
can be installed or detached with 
pliers and a simple hook tool. Lon- 
gitudinal flexibility permits easy 
flexing around small diameter pul- 
leys. Lovejoy Flexible Coupling Co., 
Dept. MD-1, W. Lake St., Chicago 


44, Ill. 
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Lead-Sulfide Photocells 


are all-glass, 
hermetically sealed units 


Lead-sulfide infrared cells are for 
use in such equipment as electronic 
computers, sound projectors, temper- 
ature-measuring devices, infrared 
communications apparatus, missile- 
guidance systems, fire detectors, and 
solar temperature computers. All- 
glass, hermetically sealed cells are 
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DIAMOND 


we TUF- 


~ nent 4° eee Roller Chain 


: m oF cra ler drives, transit-mix trucks and other heavy-duty equipment... 
pers , gives you longer service life! 


@ accommodates gross sprocket misalignment 
and severe chain twist 

@ absorbs greater shock and peak loads 

@ provides higher working load capacity 


@ reduces stiffness after expusure to 
weather, mud, dust and dirt 


Fits all standard pitch sprockets 


Write today for new Tuf-Flex 
folder. Gives engineering 
features, construction details, 


| specifications and prices... 
TUF-FLEX Pe Sy DIAMOND CHAIN COMPANY, INC. 


A Subsidiary of American Steel Foundries 


Dept. 618 + 402 Kentucky Avenue 
Indianapolis 7, Indiana 


DIAMONBOGRRDE SES 


® 


‘allows up to 4° lateral displacement 
and 8° twist fn each 4’ length 


*The Trade Mark Tuf-Flex is the property of 
The Diamond Chain Company, Inc Circle 366 on Page 19 


VISIT THE DIAMOND CHAIN DISPLAY 


BOOTH 1228-1232 
DESIGN ENGINEERING SHOW 
NEW COBO HALL - DETROIT, MICH. 
MAY 22-25, 1961 


See Tuf-Flex, Duraweld, Micropitch 
and other new Diamond Chains 








Need 


Thinner & Wider 


Precision 
STAINLESS 
and SPECIAL 
ALLOYS in 
THIN STRIP 
and FOIL? 


P aa 


Rodney 
Specializes in 
Close-Tolerance 
Thinness.. . 
Unique Service 
Described in 
Free Catalog! 


Rodney concentrates its entire 
efforts, research and production, toward 
furnishing super thin, extra wide, pre- 
cision rolled, metal strip and foil in all 
tempers and finishes. With the entire 
capacity of plant and personnel devoted 
exclusively to this specific area, Rodney 
can offer the added “know-how”, manu- 
facturing experience, quality control, 
and application knowledge your opera- 
tion may require. 


Rodney produces stainless steel 
strip . . . all alloys .. . in widths from 
ye” to 24” .. . at gauges from .012” 
to .0003”. Rodney also rolls high tem- 
perature alloys and other special alloys 
on a production basis. Aluminum alloys, 
carbon steel strip and specialty custom 
rolling are also handled. 


FREE FACTS . . . just drop us a note 
on your company letterhead. 





RODNEY 


METALS, INC. 


( eee RODNEY ROLLED IS 





CRED QUALITY CONTROLLED 


Mill 


Rodney French Bivd., New Bedford, Mass. 


Executive Offices 
261 Fifth Avenue, New York 16, N. Y. 


Wést Coast Office & Warehouse: 


5462 East Jillson St., Los Angeles 22, Calif. 
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environmentally stable with pins for 
socket mount or with flexible leads. 
Broad range of stock sizes is broken 
down into several sensitivity ratings. 
Cetron Electronic Corp., 715 Hamil- 
ton St., Geneva, III. 
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Vinyl Sheeting 


for vinyl-to-metal 
applications 


Boltaflex 500 semirigid vinyl sheet- 
ing is available for highly styled 
and decorative vinyl-to-metal ap- 
plications. Material offers a wide 
variety of patterns, colors, and em- 
bossings. It is available in thick- 
nesses from 0.010 to 0.020 in., in 
a wide range of widths, and in any 
color range. Sheeting resists chemi- 
cals, weather, and humidity. Fin- 
ished material withstands acids, al- 
kalis, alcohols, household deter- 
gents, salt water, industrial liquids, 
and corrosive atmospheres, Penn- 
sylvania Div., General Tire & Rub- 
ber Co., Akron, Ohio. 
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Shaft Seals 


can be assembled and 


disassembled by hand 


Tak-Apart seals feature a universal 
design that permits mass production 
for stock in catalog materials and 
sizes up to 4 in. They are easily 
disassembled and reassembled by 
hand. Seals conform to all standard 








SPHERCO 


BEARINGS 


If you have applications involv- 
ing linkage or transfer of motion, 
SPHERCO Bearings can supply 
your needs in a wide variety 
of materials with a quality that 
will give you top performance 
under normal or high tempera- 
ture conditions. 


BTS SBG 
Series Series 


TR-N TRE 
TR Series TRE Series 


ae 


Forged One-Piece 
Control Link 


WRITE FOR BULLETIN 560 


OH0G000 


A PRODUCT OF 
SEALMASTER BEARING DIVISION 
STEPHENS-ADAMSON MFG. CO 


18 RIDGEWAY AVE. « AURORA, ILL. 
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accurate 
instruments 


TO MATCH THE QUALITY OF YOUR PRODUCTS 


The quality of many a product is complemented by 
quality instrumentation. That is why many new 
machines come equipped with American Thermometers, 
Ashcroft Pressure Gauges, and American Temperature 
and Pressure Regulators. 

We produce these temperature and pressure indicat- 
ing and regulating devices in great variety for applica- 
tion by original equipment manufacturers. The reliable 
service these instruments give is also appreciated wher- 
ever industry must measure and regulate process tem- 
peratures and pressures. 

Complete specifications available on request. Mail 
the coupon for catalogs. 


AMERICAN 
TEMPERATURE 
AND PRESSURE 
REGULATORS 





Fastest response is provided by these American Regulators 
because: 1) the stem can’t bind and retard valve action; 
2) a bellows seals off the stem and makes practical a non- 
leaking packless valve. They are self-operated — need no 
outside power to control temperatures and pressures. Maxi- 
mum use is made of stainless steel and bronze. Regulator 
sizes: For temperature--'2” to 4”. For pressure—'2” to 2”. 
Operational ranges: temperatures as low as —15°F. to 
50°F.; as high as 240°F. to 340°F. Pressure—250 Ib. design. 


MANNING, MAXWELL & MOORE, INC. 


VAKWE 


Canada: Manning, Maxwell & Moore 
of Canada, Ltd., Galt, Ontario 
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Gauge and Instrument Division ¢ Stratford, Connecticut 
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AMERICAN 
THERMOMETERS 


Two outstanding characteristics of these American Bi- 
Metal Thermometers are 1) precision manufacture to 
assure sustained accuracy; 2) the unique Maxivision® dial 
that eliminates parallax errors. Stainless steel construction 
safeguards against corrosion. Hermetically-sealed models 
meet the severest service conditions. Dial sizes: 2”, 3”, and 
5”. Temperature ranges to suit the application. All types 
of connections. Stems to 24”; wells to fit all lengths. 


ASHCROFT 
PRESSURE 
GAUGES 


These Ashcroft Steel Case Gauges are used on many port- 
able compressors, pumps, and regular pressure lines. They 
are Bourdon-tube-equipped gauges in pressure, vacuum, 
and compound types. Brass movement is of precision de- 
sign. Special heavy-duty movements also available. Pres- 
sures range from 15 psi to 600 psi. Dial sizes: 2”, 2%”, 
and 342”. Pulsation dampeners, gauge savers, needle 
valves, and other accessories available. Make your selec- 
tions to fit the application. Other gauges in the Ashcroft 
line include Duragauge, Maxisafe, pneumatic receiver, re- 
cording, chemical, test gauges, and master reference gauges. 


[——~ YOURS FOR MORE INFORMATION-——~4 


Manning, Maxwell & Moore, Inc. 
East Main Street, Stratford, Connecticut 


Send me the items checked below: 

O American Bi-Metal Thermometer Catalog 155 
O) American Thermometer Catalog 100B 

O) Ashcroft Gauge Catalog 300B 

O American Regulator Bulletins 114C and 116 


Name 





Title ROE POKES Me BEE 
Company 
Address 


City /Zone 
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Engineering Data 





HORIZONTAL MOTORIZED 
DIFFERENTIAL SPEED REDUCERS 


Cast Iron Housing 
Positive Oil Seals 
Unified Planetary Element 


Slow Speed Shaft Cast Iron Adapter 


Tapered 
Roller 


Bearings 
+ Motor 


’ Not 


Internal Ring Gears Supplied 


Tapered 
Roller One-Piece High Speed Pinion and Shaft 
Bearings 


CAST IRON HOUSING—designed for high heat radiation. 
One-piece construction, close-grained gray iron for maxi- 
mum strength and rigidity. 

UNIFIED PLANETARY ELEMENT—integral primary and sec- 
ondary planetary gears, mounted in a ductile iron cage— 
for even wear, equalized load, smooth operation. Hardened 
and ground, alloy steel gears carry entire power transmis- 
sion load. 

CAST IRON ADAPTER—permits use of any standard “C” 
flange motor. Flexible coupling (optional) connects motor to 
input shaft which can be driven in either direction. 


INTERNAL RING GEARS—primary and secondary. Cut from 
alloy steel, heat treated for wear resistance. 


ONE-PIECE HIGH SPEED PINION AND SHAFT—machined from 


alloy steel with teeth cut integral with the shaft. Hardened 
and accurately ground to close limits. 

SLOW SPEED SHAFT—heat treated, precisely ground alloy 
steel. Low speed gear web of ductile iron. 

TAPERED ROLLER BEARINGS—opposed pairs support the 
radial load, take thrust, ensure permanent alignment of both 
input and output shafts. 

POSITIVE OiL SEALS—chevron type, keep oil in, dirt out. Oil 
and heat resistant, non-abrasive, low coefficient of friction. 


AVAILABLE in any ratio from 1.1:1 to 50,000:1 without in- 
creasing the number of parts. Each model has a range of 
reduction ratios. Overall dimensions of individual models do 
not change regardless of ratio. 


Series HM Horizontal Motorized Speed Reducers are a part of the 
Winsmith Planetary Differential Reducer line. They feature cut- 
tooth helical gears of 15° helix angle for smooth, positive power trans- 
mission—greater load carrying capacity—larger reduction ratios in 
smaller, more compact units—minimum wear and long service life. 
Winsmith Horizontal Motorized Differential Reducers are easy and 
convenient to install, require no bedplate, deliver more horsepower 
per pound of weight and cubic foot of space, and permit easier inte- 
gration with the driven machine. 


@ 7 Models 
@ .72 to 87.51 H.P. 
@ Ratios 7.1:1 to 50,000:1 


@ Max. Output Torque 
. 50 to 173,000 in. /bs. 


Write today for complete information or call your nearest Winsmith 
Representative listed in the Yellow Pages. He is a technically trained 
expert who is always ready to help you with any speed reducer prob- 
lem. For both standard and special power transmission applications, 


you'll find it pays to standardize on Winsmith. 
WINSMITH, INC. 
202 Eaton Street, Springville, (Erie County), New York 
ee e Winsmith Speed Reducers are made by American craftsmen to meet American design and production standards. 
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face-type, cartridge-seal dimensions, 
directly replacing other standard 
cartridge seals. Standard O-ring 
packing and Teflon-coated inner 
sealing surface provide good sealing 
efficiency. Lightweight aluminum 
in both adapter and outer shell min- 
imizes inertia losses. Gits Bros. Mfg. 
Co., 1866 S. Kilbourn Ave., Chicago 
23, Ill. 
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Germanium Tunnel Diodes 


feature tightly controlled 
low peak currents 


Four microwave-frequency germa- 
nium tunnel diodes are housed in 
a new miniature package. They 
feature tightly controlled low peak 
currents, resulting in high negative 


resistance. Devices are also designed 
for application in radar, very-high- 
frequency amplifiers and _ oscilla- 
tors, and other S-band equipment. 
Two of the diodes operate at fre- 
quencies to 3500 me and the other 
two at frequencies to 4600 mc. Typi- 
cal inductance is 0.4 millimicro- 
henries. JEDEC designations are 
1N3218, IN3218A, 1N3219 and 
IN3219A. Devices have typical to- 
tal capacities of 7, 4, 14, and 7 
picofarads, respectively. Semicon- 
ductor Products Dept., General Elec- 
tric Co., Kelley Building, Liverpool, 
N. Y. : 
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Digital Readout 


mounts in | x 3.1-in. 
panel space 


New self-decoding readout, designed 
as a complete package, mounts in 
a 1 x 3.l-in. panel space and ex- 
tends 2.5 in. behind the panel. In- 
strument decodes either bihary in- 
puts or pulse trains, and displays in- 
formation in digital form: Sixteen 
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New Hydraulic Packing 
Designs.. 
Shecification & Application 





Visit Us At 
THE DESIGN SHOW 
Booth No. 237 


Here is complete information on the finest available line of 
hydraulic packings... an extremely wide variety of types and 
constructions, each correctly compounded to particular service 
requirements and laboratory controlled to insure uniform qual- 
ity. Availab.2 now from “John Crane’, this complete line is the 
answer to practically every hydraulic packing requirement. 

Request Bulletin P-333. You can’t afford to be without this 
detailed engineering guide. 

Crane Packing Co., 6425 Oakton Street, Morton Grove, 


Illinois (Chicago Suburb). In Canada: Crane Packing Company, Ltd., Hamilton, Ont. 
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MECHANICAL PACKINGS SHAFT SEALS TEFLON PRODUCTS LAPPING MACHINES THREAD COMPOUNDS 


CRANE PACKING COMPANY 
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A series of 
unique articles 


outlining — 
es Ce 


This 102 page volume 
includes practical data on: 


Measuring company needs 
in new-product development 


Developing and finding new-product ideas 
Evaluating new-product potentials 


Organizing engineering and research for product development 


Measuring progress in product performance 


This collection of 17 helpful articles details 
the necessary steps to the development 
and engineering of new products. Written 
by Dr. Philip Marvin, well-known man- 
agement authority, this book is “required 
reading” for every engineer responsible 
for the development of new product ideas 
or the operation of a research program. 
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Reader Service, Penton Building, Cleveland 13, Ohio 
(Remittance or Company Purchase Order must be enclosed with order.) 


Send me___ copies of 


Planning New Products @ $3.00 each 
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NEW PARTS AND MATERIALS | 





34, x 114-in. alpha-numerical char- 
acters are displayed at any rate up 
to 50 characters per second. Read- 
out is lighted by two incandescent 


bulbs, wired in parallel, so that if | 


one bulb burns out, the other con- 
tinues to illuminate the display. 
Sealed construction, long life, and 
light weight qualify the instrument 
for all types of military and com- 
mercial applications. It operates on 
12 or 28 v de. Datascope Corp., 
4023 Irving Place, Culver City, 
Calif. 

Circle 658 on Page 19 


Miniature Angle Counter 


provides readings from 
000.0 to 359.9 deg 


Model 11646 miniature angle 
counter is less than 34 in, high x 
1 in. deep x 114 in. long. It pro- 
vides readings from 000.0 to 359.9 
deg with characters 14-in. tall. Nu- 
merals are engraved on dull black 
counter wheels and are filled with 
a brilliant, flat-white pigment. Each 
numeral on the tenths counter 
wheel provides increasing or de- 
creasing readings of 1/10 deg, but 
a vernier scale on the right edge 
of this wheel permits accurate read- 


ing in increments of 3 min. One | 


revolution of the input shaft pro- 
vides one revolution of the tenths 
wheel and ! deg of angular change. 
Counter is designed for continuous 
operation at 200 rpm. Unit shown 
has a right-hand shaft extension. 
Use of aluminum in the frame, 


(Please turn to Page 292) 
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Chances are that you have us in mind as specialists in 
marine components and sugar machinery. It’s a fact that 
our reputation was built on serving these fields, and we 
continue to do a large volume in them. What we would 
like to tell you is that we've expanded our facilities over 
the years to the point of extreme capability in electric fur- 
nace steel castings of medium and high carbon content, 
semi-steels in our iron foundry, and aluminum, monel and 
the various alloys of brass and bronze in our non-ferrous 
foundry. Our machine shop is equipped with some of 
the largest and most diversified tools in the South— 
rounding out our complete foundry facilities. 


Service Foundry would like to work for you. Your inquiry 
will bring a prompt, definite reply. 











a division of AVONDALE SHIPYARDS, INC. 
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SERWViIcCE FOUNDRY 
416 ERATO ST. -JAckson 2-3836 - NEW ORLEANS 13, U.S.A. 
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4 Speeds Forward...4 Speeds Reverse 
FULL POWER SHIFT IN ALL RATIOS 
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New TWIN DISC 
TRANSMISSION 


The Twin Disc “engine to axle” concept in OEM power 
transmission components takes another giant step for- 
ward with the introduction of the Series TD-44-400 
Power-Sift Transmission. This new Twin Disc design 
is a four speed forward, four speed reverse box with 
full power-shifting in all speeds. Designed for engines 
developing from 75 net hp at 1800 rpm up to 108 net hp 
at 3000 rpm,* Series TD-44-400 includes two models 


*This is rated horsepower delivery after power is taken off for 
auxiliary drives. 
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with an over-all ratio coverage of 6.91:1. Model TD- 
44-403 has ratios of 4.89, 3.19, 1.08 and .705; Model 
TD-44-404 has ratios of 5.98, 3.92, 1.32 and .866. 


Simple design, positive operation 


The complexities of planetary designs are avoided in the 
transmission’s simple countershaft arrangement. Multi- 
ple-disc oil-actuated clutches energize the constant-mesh 
spur gear trains, while speed changes are effected by two 


MacHINE DEsIGN 





duplex clutches that function as range clutches. 

Two large single-plate clutches handle the direction- 
changing job. These clutches, oil-cooled for maximum 
heat dissipation, act as the energizing clutches for all 
engagements. 


Shockless clutching 


Clutches are engaged by means of a cascade system of 
oil pressure regulation. A controlled pressure rise valve 
increases the pressure steadily and rapidly. This patented 
feature makes for exceptionally smooth clutch engage- 
ment. 

The brake-regulated clutch release valve is ported for 
direct connection to the vehicle’s brake fluid system. 
Thus, by depressing the brake pedal, the operator re- 
leases all cutches in the transmission, instantly cutting 
off the power source for vehicle movement. 

Both ends of the output shaft feature yoke-type U- 
joint connecting members as standard equipment. Also 
standard is a parking brake and a disconnect jaw clutch 
on the output shaft. This jaw clutch may be engaged for 
four wheel drive or disengaged for single axle drive. 





Easy servicing 

In designing the Series TD-44-400 Transmission, Twin 
Disc engineers have made easy servicing a prime requi- 
site. Removal of the main housing cover gives complete 
access to all clutches and range gears. Anti-friction bear- 
ings are used throughout. The simple power train and 
relatively few parts can be readily appreciated when con- 
trasted with the complex power flow and multiplicity of 
parts in a planetary gear transmission. 





Torque converter-transmission package 


The TD-44-400 Transmission is normally furnished with 
a Twin Disc Single-Stage Torque Converter as a pack- 
age unit. The converter is a sumpless model featuring 
two power take-offs points. One is normally used for 
power steering. The other incorporates an SAE “C” 

pump mounting suitable for hydraulic power pumps. 
Series TD-44-400 is one of a complete line of con- 
verter-transmission packages being developed at Twin 
Disc’s Transmission Division. Twin Disc engineers will 
be pleased to make recommendations 





for these units in your vehicle drive. 

; Contact the Transmission Application 

Twila Disc Engineering Department at our Ra- 
POWER TRANSMISSION EQUIPMENT cine office. 

Twin Disc CLutcH CoMPANY, 

Racine, Wisconsin; Hydraulic Divi- 








sion, Rockford, Illinois. 
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NOW! 112 TONS 
PER SQUARE INCH 
CONTINUOUS RATING 


*Tested at 214 tons per square inch 


HYDRAULIC CYLINDERS 


3H Hydrauli 


Cylinders are’ not an adaptation or 


Che New Pathon Series 


modification of existing models 
specially designed 3000. P.S.I. Cylir 
lers, cantinuous service The 

avatlable in a wide range 
IPA! and standard mountin 
Like ajl’ other Pathon Cylinder 


}H Senies feature 


e Single screw thread h 


method 
e Increased strength and fatigue 
e Low Stress Concentration 


e Compactness 


GE itriaactccre Mmmm Revere | 


33 incorporating spher 


ical bearing at 


connection 


FOR ADDITIONAL INFORMATION 
WRITE—WIRE—PHONE TODAY 


4a teOut NANUFACTURING COMPANY 


3823 PACIFIC AVE., CINCINNATI 12, OHIO 


FLUID OPERATED AND CONTROL EQUIPMENT 


Circle 375 on Page 19 


NEW PARTS AND MATERIALS 
(Continued from Page 289) 





counting wheels, and mask makes 
unit lightweight. Bowmar Instru- 
ment Corp., 8000 Bluffton Rd., Fort 
Wayne, Ind. 

Circle 659 on Page 19 


Rotary Actuator 


produces 6.5 Ib-in. 
torque at 120 psig 


Miniaturized, high-speed, pneu- 
matic rotary actuator completes a 
90-deg stroke within 30 to 40 milli- 
sec. Designated Series 50, it fits a 
14 x 2-in. package, and requires 
0.16 cu in. of air to displace its 
piston. Action on the output shaft 


is direct; torque produced at 120 
psig is 6.5 lb-in, All moving parts 
are enclosed. Prototype quantities of 
the units are immediately available. 
Ledex Inc., 123 Webster St., Day- 
ton 2, Ohio. 

Circle 660 on Page 19 


Actuator Motor 


small unit has speed 
of 270-280 rpm 


New l-in. diam motor, complete 
with gear train, is 2!% in. long 
and weighs 4 oz. It operates to 1000 
hr. without maintenance, and meets 
requirement of MIL-M-8609 (ASG) 
for humidity, vibration, salt spray, 
and other environmental conditions. 
Gear reductions and armature wind- 
ings can be varied to provide specific 
torques and speeds. Available in 
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SMALL WONDER: FLEXLOC THIN NUT 


30% lower and lighter, yet 
still stays put for keeps! 


Frequently you need a smaller, lighter locknut, yet you can’t 
afford to sacrifice one whit of holding power. That’s where 
self-locking FLEXLOC thin nuts come in. 


Since they are 30% lower than full height locknuts of the 
same diameter, FLEXLOC thin nuts allow you to design more 
compact bolted joints. They often fit into space where 
clearance is insufficient for standard height nuts. Also, 
thanks to minimum projection, they improve appearance 
and increase safety. 


And FLEXLOoc thin nuts save precious weight—they them- 
selves are 30% lighter and you save additional weight by 
using shorter bolts or studs. 


What about reliability? FLExLoc thin nuts won’t budge, 
even in the face of impact or vibration. This is because 
every: thread, including those in the locking section, carries 
its full share of the tensile load. 


FLEXLOC thin nuts also... 


e Simplify design—1-piece fasteners (no auxiliary 
locking elements required ) 


e Save production time—fewer turns needed to 
seat 


e@ Lock without seating—serve as stopnuts as well 
as locknuts 


e Can be readily removed and repeatedly reused 
e Available in stainless as well as alloy steel 


FLEXLOC thin nuts come in sizes from #6 to 1% in. Fo 
complete information, see your authorized SPS distributor 
or write Standard Pressed Steel Co. — manufacturers of 
precision threaded fasteners and allied products in many 
metals, including titanium—for Bulletin 2339. INDUSTRIAL 
FASTENER Division, SPS, JENKINTOWN 18, 
PENNSYLVANIA. 


where reliability replaces probability 
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The quickest 

most practical way 
to put strong threads 
in soft materials 


the TAP-LOK’ 
INSERT 


: IN SOFTER METALS AND 

 PLASTICS...Has full V-form 

# external threads to provide 

maximum locking torque 

and permit wide choice of 

mating hole sizes. Recom- 

mended for soft aluminum, 

’ zinc die castings, ~_ cast- 

ings and plastics. Meets 

SLOTTED requirements of MIL-MS- 
35914. 





FOR HIGHER STRENGTH MA- 
TERIALS.. .Has heavy wall 
and truncated root external 
thread and three-hole cut- 
ting edges for hard-to-tap 
higher -strength materials 
and to meet MIL and other 
specs calling for Class 3B 
thread fit for gaging after 
installation. 


H-SERIES 





FOR SPARK PLUG SOCKETS 
... Designed to eliminate 
thread wear and renew 
damaged threads in spark 
plug sockets in aluminum 
cylinder heads. Available 
from stock for standard 
plug sizes to meet most 
common needs. 


P-SERIES 





FOR WOOD...Has coarse 
pitch external threads of- 
fering maximum strength in 
combination with ability to 
be driven into thin sec- 
tions without splitting 
them. For furniture, cabi- 
nets and other wooden 
parts where strong, per- 
manent threads are needed, 
or that are frequently as- 
sembled and disassembled. 


W-SERIES 


Another fastener development from — 


TAP-LOK // croov-rin 


' CORPORATION 


1130 Hendric«s Causeway, Ridgefield, N. 5. 
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| NEW PARTS AND MATERIALS 


| either P.M. or reversible series, mo- 

| tor operates over an ambient tem- 

| perature range of —65 to +250F 

from an input voltage of 24-29 v dc. 

| Speed is 270-280 rpm, with normal 

rated load of 13 oz-in. E:ectro-Actu- 

| ators Div., Omega Precision Inc., 
757 N. Coney Ave., Azusa, Calif, 

Circle 661 on Page 19 


Air-Pressure Regulator 


is accurate below | psig 


Precision pressure regulator is avail- 
able for air gaging, laboratory use, 
precision pilot air regulation, and 
other applications where exact ac- 
curacy and high sensitivity are re- 
quired. Type 20AS precision pres- 
sure regulator is accurate at pres- 
sures below 1 psig. Regulator re- 
duces line pressures of 0 to 150 
| psig to secondary pressures of 0 to 
60 psig, and it is used over a tem- 


| perature range of 32 to 160 F. Made 
| for 14-in. pipe, regulator provides 
| accurate pressure control up to the 
| maximum air flow recommended 
| for this size pipe. Unit operates 
| with freedom from hunt, hum, and 
| chatter, and has built-in relief. It 
features exact repeatability and 

freedom from drift over short or 

long periods of time. C, A. Norgren 

Co., 3400 S. Elati St., Englewood, 

Colo. 
Circle 662 on Page 19 


Hydraulic Swivel 


incorporates 
all-metallic seals 


New swivel withstands the high 
pressure and corrosive properties of 
aircraft and missile hydraulic fluids. 
Highly pressurized hydraulic fluids 
passing through the active swivel are 
locked in by metallic seals engi- 
neered for balanced hydraulic load- 


PRECISION- 


~] QUALITY 
BEARING BALLS 


are indispensable to the 
proper function of 
sensitive, reliable auto 





To uphold its redoubtable reputation as 
a communications specialist, a leading 
manufacturer of automotive radio sys- 
tems must be certain that every com- 
ponent used in its assemblies performs 
reliably. 

For example, when this auto tuner as- 
sembly is coupled to the electrical sys- 
tem, it must provide positive location 
and low torque to ensure fine tuning... 
and dependable, precision-quality bear- 
ing balls perform a vital function. The 
bearing balls provide uniform torque be- 
tween the conical shaft and the bearing 
race, without introducing tortional strain 
and undesirable angular displacement 
...and customer requirements for life 
expectancy and non-degradation in func- 
tion of the complete assembly are re- 
peatedly satisfied. 

Abbott precision-quality bearing balls 
adapt easily, perform reliably, and last! 
A wide range of sizes is available. Write 
for complete information. 


Write for copy of 
Bulletin AP-1 


THE ABBOTT 
BALL COMPANY 


118 RAILROAD AVE 
HARTFORD 10, CONN 
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A NEW ADDITION TO THE 
Sonac LINE 


POSITIVE 
ULTRASONIC 
LEVEL 

CONTROL 





Now, two new ultrasonic sensors, especially for level co 
trol have been added to the Delavan line of sonac sensing 
and switching devices. 


The single sensor system is recommended for liquid level 
control and the double sensor system for dry level control. 


Control is maintained by installing the sonac sensor 
through the wall of the vat, bin or hopper. When the oscilla- 
tion on the face of the sensor is dampened or impeded by 
the material being sensed, the signal to the control unit 
changes, activating a relay. 


FIG. 2—DRY LEVEL (Two Sensors) 


FIG. 1—LIQUID LEVEL (One Sensor) 


For level control, SoNAC is accurate to .005” and has a 
response time of 25 milliseconds. Performance of the sensor 
does not deteriorate with age. 


The level control uses to which sonaAc can be applied are 
virtually unlimited. It is not affected by the viscosity*, 
specific gravity, conductivity, or capacitance of the material 
being sensed. Temperature or pressure changes of the ma- 
terial do not alter its performance. False signals are elimi- 
nated because SONAC may be adjusted so as not to sense 
steam, foam, or vapors. 

*Viscosity may affect response time. 

Canadian Representative: 


KNOWLES & FOSTER (North America) itd. _“i"ele 379 on Page 19 


708 Terminal Bidg., Toronto 1, Ontario, Canada 
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ULTRASONIC SENSOR 


CPE LAVA == 
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SONAC is extremely rugged. Sensors are type 304 stainless 
steel. The electronic components in the sensors are her- 
metically sealed and will withstand pressures to 2000 psi 
and temperatures from —425° F. to +450° F. They are 
immune to shock, vibration or mechanical damage. 


The control is a compact unit 5” x 5” x 5” and features 
transistor circuitry. Power consumption is one watt and 
the unit will operate in temperature ranges from 40° F. 
to 135° F. 


Here’s how sonac can be used for sensing and switching 
applications other than level control. 


Automatic Counting Door Control Overheight Signal 


Positioning Package Routing Size “Control 


There are dozens of applications for soNAc single and 
double sensor units. Let it go to work for you now, write: 


DELAVAN 
NManufactiiring Company 


WEST DES MOINES « IOWA 








PARTS BOOKLET 


REE 45 POWDERED METAL NEW PARTS AND MATERIALS 
" - "SHOWS... ——- 


ing on metallic seats. Stainless-steel 
swivel performs effectively while 
handling hydraulic fluids such as 
Oronite and Skydrol under pres- 
sures to 6000 psi. Functional tem- 
perature ranges from a liquid nitro- 
gen low to 650F. Low-lubricity 


the powdered metal process . . . what it is and does synthetic hydraulic fluids are sealed 


colorful, newly revised | —_ limitations and advantages of the powdered effectively over — ee go 
metal process temperature range. Fropulsion - 
16-page bookiet ius. | | @ shows design DO’s and DON'T’s for powdered velopment Laboratories Inc., 1120 
metal parts E. El Segundo Blvd., El Segundo, 
trates and describes: | : provides physical characteristics chart of standard Calif. 
Remet materials Circle 663 on Page 19 
plus specific application stories 


Send for your copy of this helpful booklet today! Washer-Base Nut 


TM Gears * Pinions * Coms * Ratchets provides resilient tightening 
| “Cilless” Bearings * Bushings * Ma- and locking action 
chine and Structural Parts in 


| COPPER * BRASS * IRON * ALLOY ee a F 
REESE METAL PRODUCTS CORPORATION |) chet. nickel SILVER © COPPER Spring-tempered-steel integral acorn 


537 Howard Ave., Lancaster 11, Penna. 4 INFILTRATED IRON and washer-base nut is available 
Circle 380 on Page 19 either with notched locking form 


for threaded members, or with self- 
| threading form for use on unthread- 


BRIGGS OFFERS YOU, FREE, A , ed studs, rods, and wire. Unit as- 
. 12 PAGE MANUAL ON HYDRAULIC | sembles with standard tools, covers 
FLUID CIRCUITS AND HYDRAULIC bolt ends, and provides resilient 
‘o}| me di mae wale) me tightening and locking action. It is 


also available with integral sealer 


HERE is a big 82” x 11”, file size, a 
12 page, fully illustrated book- 
let. It's brimfui of technical data 
and drawings that every designer 
and operating engineer will want 
to read or keep for ready reference. 
Write for your copy. No obligation. 


HYDRAULIC Qe 
OIL FILTERS washer to keep out dirt and water. 


Palnut Co., Div., United-Carr Fast- 
FILTER/SEPARATORS | ener Corp., Mountainside, N. J. 
AIR AND GAS LINE FILTERS | ate eee 
REPLACEMENT FILTER CARTRIDGES | Fuel Filter 


' . . 
THE BRIGGS FILTRATION CO., DEPT. 380, WASHINGTON 16, D. C. ! traps dirt particles 


AT NO COST OR OBLIGATION, SEND ME THE ABOVE as small as 0.002 in 
HYDRAULIC MANUAL 


—— Adjustable plastic in-line fuel filter 
for small engines is corrosion re- 
sistant. Loosening of a screw per- 
mits the nipple to be turned to any 
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Designed and built by McKiernan-Terry for 
Eastern Gas & Fuel Associates at Everett, 
Massachusetts, this Clark-controlled un- 
loading tower incorporates an unusual 
automatic dumping cycle. Completeiy auto- 
matic control governs all operations beyond 
the vision of the operator. 
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We gave a magic brain to this unloading tower 


Building electrical controls to meet special requirements is a job for which Clark 
engineers are exceptionally well qualified. The Clark control system for this unloading 
tower, for example, features an automatic dumping cycle that is surer, smoother and 
faster than even the most skilled operator. 


From his extendable cab overlooking the ship’s hold, the operator fills the bucket and 
brings it up and back to the tower columns. The dumping cycle then becomes auto- 
matic and all motions are precisely controlled by Clark’s unique “adjustable-in-motion” 
rotating cam limit switch. Trolley travel and bucket dumping are perfectly synchro- 
nized. The “plug” always is at the proper instant, fotlowed by immediate return of 
the bucket to the front columns. Unloading becomes a continuous, flowing operation. 
A high free-digging rate is maintained with ease. 


Working with men in industry to create equipment for better methods and greater 
economies is a job welcomed by our engineers. Just call the nearest Clark sales 
office or write: 61Al 


THE lA RK CONTROLLER COMPANY 


MAIN PLANT: CLEVELAND, 10 « WESTERN PLANT: LOS ANGELES, 58 
IN CANADA: CANADIAN CONTROLLERS, LIMITED, TORONTO, ONT 
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AUTOMATIC 
TRANSFER SWITCHES... 


engineered to assure continuous power, 
safeguard life, property, production. 





ELECTRICALLY HELD 


MAGNETIC 
CONTACTORS... 


reliable power switching, 
rugged durable design. 


ELECTRICALLY HELD 


Zenith Automatic Transfer Switches and Contactors are rated from 


30 to 600-amps., 250 and 600-v. operation. 


QUICK DELIVERY ¢ Designed to YOUR specifications 


Zenith has been engineering and manufacturing a complete line of 
electromagnetic controls and timing devices for over 35 years. 


@ Special Relay 
Controls 


@ Automatic Transfer 


Switches 
@ Transfer Switch @ Program Clocks 


Accessories 


@ Magnetic Contactors @ Reset Timers 
@ Cycle Timers 


@ Interval Timers 


152 WEST WALTON STREET 





Write for 64-Page Engineering 
Reference Catalog 

18-B See classi- 
fied phone 
directory for 
your factory 
representative, 


Visit Us At The 
Design Show— 
Booth 1237. 


° CHICAGO 10, ILLINOIS 


Telephone: Michigan 2-3322. .Cable: Zenelec 
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position around 360 deg. Remov- 
ing the same screw permits the 
filter to be taken apart for clean- 
ing. Unit does not reduce fuel flow 
while trapping dirt particles as 
small as 0,002 in. Tillotson Mfg. 
Co., 763 Berdan Ave., Toledo, Ohio. 

Circle 665 on Page 19 


Silver-Cadmium Cells 


are sealed units in 
0.1 to 300 amp-hr ranges 


Sealed silver-cadmium Silcad cells 
meet power requirements of satel- 
lites, portable communications, and 
other electronic systems for main- 
tenance-free operation, high capac- 
ity, and long life. Cells are avail- 
able in ranges from 0.1 to 300 amp- 


-hr. Energy output is 25-30 w-hr 


per lb and 1.6 w-hr per cu in. over 
a range of discharge raies. Yardney 
Electric Corp., 40-52 Leonard St., 
New York 13, N. Y. 

Circle 666 on Page 19 


Light-Indicator Modules 


for use in the instrument 
and computer fields 


Eight Weld-Pak light-indicator 
modules are available for applica- 
tions in the instrument and com- 
puter fields, Each component with- 
in the rugged, potted module is 
welded for greater reliability and 
added compactness. Self-contained 
units need only external power 
supplies and trigger signals. Light 
indicators can be used for the vis- 
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Giant Radar Guards Our Shores... 


ALEMITE OIL MIST 
ITH THERMO-AIRE 
GUARDS ITS 
GIANT BEARING! 


in Canada: Stewart-Warner Corporation of Canada Ltd., Belleville, Ontario 
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The FPS-35 radar at Montauk Air Force Station, 
designed and developed by Sperry Gyroscope Com- 
pany, is one of the largest in the world. The huge 
140,000-pound antenna assembly rides on a 
precision-built azimuth bearing with an outside 
diameter of 160.500-inches. This bearing is ma- 
chined to fit its retainer with a total looseness of 
no more than 0.006 of an inch. 


10-years of continuous operation, with only four 
24-hour shutdowns a year for servicing mainte- 
nance, is the life design-requirement for this 
antenna. For the all-important job of lubricating 
this azimuth bearing, Sperry Engineers selected 
Alemite Oil-Mist with Thermo-Aire. Oil-Mist pro- 
vides the fully-automatic, continuous, all-over 
lubrication protection this bearing positively re- 
quires for trouble-free operation. 

Oil-Mist with the new, exclusive Thermo-Aire 
enables Sperry’s Engineers to eliminate guesswork 
lubrication assuring greater efficiency . . . longer 
bearing life. Oil-Mist is extra-clean; does away 
with drippings. Thermo-Aire permits atomization 
of the heaviest mineral oils and applies them 
automaticaly and continuously. 

Find out how Alemite Oil-Mist can protect 
many of your designs against wear and break- 
down. Write for free Oil-Mist catalog, or see your 
Alemite representative. 


rr cea asin hoe 
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IExcellence| 


Dept. BB-51, 1850 Diversey Parkway, Chicago 14, Illinois 
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Introducing... 


ual display of various signal levels 

and can indicate the state of spe- 
= QATALOG HHGI | cific information storage elements. 
Four of the modules employ tran- 

sistor amplifiers and glow lamps. 

Two modules use transistors and 
incandescent lamps, One unit, the 

most sensitive of the modules, em- 

ploys filamentary thyratrons. An- 

other employs a cold-cathode thyra- 

tron. Industrial Components Div., 


RRINGBONE | Raytheon Co., 55 Chapel St., New. 


ton 58, Mass. 


“PEED REDUCERS 
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Printing Counter 


has count of up to 
5000 per minute 


High-speed, add-subtract printing 
counter is designed primarily for 
servo read-out. Basic counter has 
three digits; however, additional 
digits or decimal points can be in- 
7 ae corporated as needed. Available 
with the counter are an automatic 


HORSBURGH & SCOTT indexing mechanism, printing rib- 


bon drives, and a printing solenoid. 


SPEED REDUCER CATALOG. | Stir sune irene, and Rare 

Lu 5000 counts per minute, and start- 

ing torque is 0.05 oz-in. Standard 

r : character height is 3/16 in. with a 

To Simplify spacing of 9/32 in. Radson Engi- 
S ] . New catalog features include: neering Corp., Macon, II. 

€ ection New Sizes e Improved Ratings e More Ratios Circle 668 on Page 19 

Latest AGMA Thermal Ratings e Simplified 

of Speed Selection e Easy-to-use Overhung Load Rat- 

Reducers ings ¢ Steel Housings. Water Pumps 


Write for Catalog HH-61—on your company of completel 
for Industry letterhead, please. - 


Let our engineering staff give you 
prompt assistance with your enclosed Series W vane-type water pumps 


gearing requirements. om are for use in drink-vending ma- 
@) chines, carbonators, and similar ap- 

2 plications. Furnished in five dif- 

ferent models, they have nominal 


The HORSBURGH & SCOTT Co. capacities of '20, 40, 60, 80, and 


5112 Hamilton Avenue e¢ Cleveland 14, Ohio 100 gph, respectively, at 100 psi 








noncorrosive construction 
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NUMBER 4 


How to Punch Vulcanized Fibre to Reduce Fabrication Costs 
by K.H. Alverson, Product Standards Dwector 


Vulcanized Fibre’s capacity for easy 
punching makes this material highly 
attractive to the designer whose appli- 
cation calls for characteristics such as 
good dielectric strength, light weight, 
rugged strength, irregular contours and 
holes and indentations in the surface of 
a part. 

Punching is done with two kinds of 
precision: Rough punching uses the 
lowest cost solid dies, is rapid and eco- 
nomical, but leaves a fractured raw 
edge and is limited to stock thicknesses 
through 14 in.; smooth shaving uses a 
contour die ground to a sharp edge that 
slopes away at 45°. The edge shaves 
stock when the part is forced into the 
die producing smooth edges in parts up 
to 1 in. thick. Holes can be punched 
easily, but should be generally spaced 
from each other and from any edge by 
at least the thickness of the stock. Non- 
circular holes and counterbores should 
be made circular for machining when 
the stock thickness specified is too thick 
to punch. 

For thickness under 3/64”, vulcanized 
fibre can be punched most economically 
with steel rule dies. Dies for simple 
parts usually cost much less than solid 
dies even for irregular contours. Tool- 
ing for scoring or creasing can also be 
added with little additional cost. 

Most parts can be punched withouc 
additional conditioning if the vulcan- 
ized fibre has its normal moisture con- 
rent of 514 to 7%. For especially diffi- 
cult punchings, or for parts thicker 
than 1”, heating up to 200°F may be 
desirable. 

Additional economies may be ob- 
tained in thicknesses 1/16’ and under 
by using coils slit from parent rolls, 
reducing waste of stock, speeding up 
the punching operation, and reducing 
inspection costs. 

Many extras may be incorporated in 
punching operations on vulcanized 
fibre. These include scoring or creasing 
for subsequent forming along estab- 
lished lines. Also practical are swaging 
or forming into special shapes, such as 
shoulder bushings or angles. 

Stamping letters and numerals into 


the surface of vulcanized fibre in the 
punch-press operation produces perma- 
nently legible markings with no increase 
in cost of the part. White or colored 
roll leaf characters can also be im- 
pressed into the surface to give color 
contrast at very little added cost. 
Punched parts are also readily printed 
with rubber stamp. 


Spaulding Engineers who have been 
trained in Value Analysis can help you 
take advantage of the wide range of 
possibilities in designing to reduce costs 
through the use of vulcanized fibre 
parts. They also make available to you 
Spaulding’s extensive fabricating facili- 
ties and experience in working with 
this extraordinary material. 


13/32 DIA. 

















The fabrication of this shut-off switch insu- 
lator demonstrates vulcanized fibre’s facility 
for punching and swaging. Previously 
moulded out of nylon, the part is now made 


by swaging both sides and punching vulcan- 
ized fibre — all in the same operation and 
at lower costs both for material and 
processing. 


Cond for your FREE copies 
of this literature 


Value Analysis Brochure — 

case histories of design improvement and 
cost reductions that have been 
accomplished through Spaulding’s value 
analysis of customer products. 


SPAULDING FIBRE COMPANY. ING 


Vulcanized Fibre Engineering Data — 

a design reference book which 
comprehensively covers all the application 
specs of vulcanized fibre. 


SEE OUR DISPLAY AT THE DESIGN 
ENGINEERING SHOW, BOOTH 939. 





SPAULDING FIBRE COMPANY, 


316 Wheeler Street . 
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Tonawanda, New York 





Now- 
join 

aluminu 
with ne 


Applied with equal facility to small joints or large seams, new Alumibraze “400” is the fast, convenient way to braze aluminum parts. 


If your work involves joining alumi- 
num alloys, there’s a good chance 
you're already familiar with the advan- 
tages of Handy Alumibraze—the salt 
bath brazing method that provides 
strong, sound, corrosion-resistant 
joints — with excellent reproducibility 
—more readily than preforms — while 
reducing tool and fixture costs. 

Now, Handy & Harman has developed 
a new preparation—Alumibraze “400” 


—for even greater ease of application. Containing the 
same active ingredients as before, Alumibraze “400” is 


Extrudable Handy Alumibraze ‘400” is ideal 
for brazing complex assemblies like these. 


formulated to provide a homogeneous 
paste that can be extruded onto parts 
by a gun or other method. 

Think of the trouble this saves you. 
You can join extended areas and com- 
plicated contours more conveniently 
than ever before. Cut application and 
assembly times way down. Reap all the 
benefits of high-volume production. 
Don’t let another day go by without 
learning how Alumibraze “400” can 


speed operations in your shop. Our recently-expanded 
Bulletin 23 supplies full details. It’s yours for the asking. 


Your No. i Source of Supply and Authority on Brazing Alloys 


Aghios 


HANDY & HARMAN 


General Offices: 850 Third Avenue, New York 22, N.Y. 


Offices and Plants: Bridgeport, Conn. e Chicago, Ill. e Cleveland, Ohio e Dallas, Texas e Detroit, Mich. ¢ Providence, R.1, ¢ Los Angeles (Ei Monte), Calif. 


Mt. Vernon, N.Y. ¢ Montreal, Canada e Toronto, Canada 


DISTRIBUTORS IN PRINCIPAL CITIES 
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differential pressure at speeds of 
1725 rpm. Each model is availiable 
with or without built-in relief valve 
or built-in bypass valve, and with 
shaft modifications to suit drive ar- 
rangement. Of noncorrosive con- 
struction, units have carbon vanes, 
end plates and eccentric rings, and 
phenolic-ceramic face-type seals. 
Other parts are stainless steel or 
bronze. Tuthill Pump Co., Dept. 
WN, 939 E. 95th St., Chicago 19, 


Ill. 
Circle 669 on Page 19 


Microminiature Lamps 
are 1/16 and 1/10 in. long 


Two Pinlite microminiature incan- 
descent lamps make possible a broad 
choice of physical and electrical 
characteristics. Type 13-7, 1/16 in. 
long, has a diameter of 1/64 in. It 
consumes only 0.0009 w at 1.35 v. 
Lamp response to pulsing at half- 
brightness is better than 4 millisec. 
Type 30-30, 1/10 in. long with 0.03- 
in. diam, provides approximately 250 
millilumens output at 3 v: Kay Elec- 
tric Co., 14 Maple Ave., Pine Brook, 
N. J. 
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PVC Ball Valve 


requires one-quarter 
turn to operate 


Line of PVC valves and fittings now 
includes a type I (normal impact) 
PVC unit, Corrosion-resistant, low- 
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minum, cold relled steel or zinc grip and in a range of diame 
blade lengths, bore sizes and back plate designs. 


THE LAU BLOWER COMPANY 
2027 Home Avenue Dayton 7, Ohio | 


Mr. Wm. H. Wentling, Director of Engineering 
The Lau Blower Co., 2027 Home Ave., Dayton 7, Ohio 


Please send me your engineering data file on the new Lau 
high performing wheel. (| We would like to see sample wheel. 


Get this free 
engineering 
data file on the 
new Lau high 
performance 
appliance 
wheel. 


Name 





Position 





Company Name 








Seeeeeeeeseeeereeeeeeeeeeeenees 


Address. 
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ADVANTAGES OF 
FLEXIBLE SHAFTING 


For Power Drive and Remote Control 


by 
C. Hotchkiss, Jr. 
Application Engineer 
Stow Manufacturing Company 


Flexible shafting has the follow- 
ing advantages over other type 
drives: 


1—-it is often the simplest meth- 
od of transmitting power be- 
tween two points which are 
not collinear or which have 
relative-motion 


eliminates exposed revolving 
parts 


does not require accurate 
alignment 


easy to install and maintain 


Not Collinear—Where it is neces- 
sary to connect two shafts which 
are not collinear, a simple arrange- 
ment of a single belt or two uni- 
versal joints will often do the job 
adequately. But, in many cases 
where the path of transmission is 
more complicated and would re- 
quire a more expensive arrange- 
ment of mechanical components, 
flexible shafting provides a sim- 
ple, Jow cost, efficient drive which 
is easy to install because it does 
not require accurate alignment. 
See example, figure 1, in which a 
1%-inch Stow flexible shaft is used 
to drive the auger on a G.L.F. bulk 
feed truck. 


Flexible shafting also allows the 
designer greater freedom in locat- 
ing either the drive or the driven 
component on a piece of equip- 
ment. 








Relative Motion -— Where two 
shafts which have relative motion 
must be connected, flexible shaft- 
ing is often the ideal means of 
transmission. In many cases it 
eliminates a much more compli- 
cated drive which would, neces- 
sarily, include telescopic joints; 
further, it eliminates the danger of 
exposed moving parts. See figure 
2, which shows a %-inch Stow 
flexible shaft driving an Avery 
Rake built by the Minneapolis 
Moline Co. 


Fig. 2 


Other typical applications of this 
type are used on portable power 
tools when motors are too heavy 
to be mounted on the tool—such 
as portable grinders, sanders, paint 
scrapers, saws and tree tappers. 
And, since flexible shafting is 
not affected by vibration, it is an 
ideal drive for applications where 
a high degree of vibration is in- 
volved—such as in vibration test- 
ing tables and concrete vibrators. 
Stow flexible shafts are available: 
for power drive applications in 
diameter sizes from %-inch to 
1%-inches; for remote control ap- 
plications in diameter sizes from 
%-inch to 15%-inches. The 1%- 
inch power drive shaft will trans- 
mit up to 10 HP while the 1%- 
inch remote control shaft will 
transmit up to 4000 Ib. in. 

For complete engineering data on 
flexible shafting, including selec- 
tion charts, write for engineering 
bulletin 570. 


STOW MANUFACTURING CO. 


11 SHEAR STREET . 


BINGHAMTON, NEW YORK 
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torque valve requires only a quarter- 
turn to operate. It is available in 
sizes 1/, through 4 in. in socket weld 
or threaded ends. Valve, which is 
virtually nonaging, features a rug- 
ged, compact body with external, 
one-end adjustment. Walworth Co., 
750 Third Ave., New York 17, N. Y. 
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Speed Reducers 


in ratings from 
fractional to 58.5 hp 


Fan-cooled helical worm-gear speed 
reducers are available in ratios ex- 
tending approximately from 34.1 to 
394.1. Seven sizes have 4 to 12-in. 
center distances, and ratings are 


fractional to 58.5 hp. Helical pri- 
mary gears are cut from high-hard- 
ness steel. In the secondary reduc- 
tion, worms are machined from 
medium-carbon steel. Worm gears 
are cut from bronze of a high tin- 
copper content, and are bolted or 
mechanically keyed to cast-iron 
hubs. On larger sizes, both primary 
and secondary gear trains share a 
common housing, while separate 
housings are used on 4 through 
6-in. sizes. Cleveland Worm & Gear 
Div., Eaton Mfg. Co., 3300 E. 80th 
St., Cleveland 4, Ohio. 
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Insulated Thermostat 


incorporates a bimetal 
actuated contact 


Model DR miniature insulated ther- 
mostat can be calibrated and her- 
metically sealed at the factory or 
by the customer. Case is insulated 
by means of two glass-seal solder 
terminals. Unit incorporates a_bi- 
metal actuated contact. Internal con- 
struction is the same as that in- 
corporated in other thermostats in 
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Gold Mine for Cutting Fastening Costs 





SELF-CLINCHING 
FLUSH FASTENER 





SELF-CLINCHING 


iF N FLOATING. NUT 






SELF-CLINCHING 


CAPTIVE STUD SELF-CLINCHING 


STAND-OFFS 





Pe. == 
Pf on, 3 
SELF-CLINCHING me SELF-CLINCHING 


MIDGET FASTENER SELF-CLINCHING . SELF-CLINCHING BLIND FASTENER 
STANDARD FASTENER SPLINE FASTENER 


Size, Type, Metal, Finish... We Have Them All 


PEM Self-clinching Fasteners are the cap- high torque and push-out resistance. 


tive threads for Production Fastening. Used os ctenderd equipment by the leading 


They are “installed by a squeeze, one * manufacturers of electronic, electrical and 
more at a time, with the greatest of ease’ mechanical equipment, they are the solution 
utilizing standard pneumatic or oil-hydraulic of many particular engineering and produc- 
squeezers or mechanical presses. ona , 
ion fastening problems. 

The squeezing action embeds the head pro- Berne: : : 
jections into the sheet—the displaced metal Also, the diversification of products permits 
flowing smoothly and evenly around the wide application of the same PEM self- 
back-tapered shank and annular groove to clinching principle—providing one depend- 


securely lock the fastener into the panel with able source for all fastener needs. 
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Snap Bushings 


NEW From HEYCO. 


Snaps easily and locks 
into panels of varying 
thickness up to 2” 
withstands 35 lb. pushback test! 


Here’s a Bushing to 
meet your requirements 


# Finger pressure assembly 
@ Provides complete insulation-it’s Nylon 

@ Approved for temperatures of 302°F. 
® Not affected by oil or grease 

@ Sizes for 1/4” to 2” mounting holes 
@ Various inside diameters 


USES: 
Insulation and mechanical protection 
for Electrical Wire & Cable, Tubing 
& Hose, Rope & Cable, Bearing Sur- 
face for Moving Parts. 


Samples are FREE A 
HEYMAN MANUFACTURING CO. 


KENILWORTH 13, NEW JERSEY 
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this line. Maximum differential is 

0.5 deg C. Chatham Controls Corp., 

156 River Rd., Chatham, N. J. 
Circle 673 on Page 19 


Large-Flange Rivet 


for use in relatively 
soft materials 


Large-flange Pop rivet of all-alu- 
| minum has a 3/16-in. diam man- 
| drel and flange diameter of % in. 
| It is available for fastening appli- 
| cations involving relatively soft ma- 
| terials. Increase in flange size pro- 
| vides a correspondingly greater bear- 
| ing strength. Rivets can be set from 
| one side of the work when there is 
| no access to the reverse side, em- 


ploying a hand or power tool. Pop 


| Rivet Div., United Shoe Machinery 
| Corp., Shelton, Conn. 
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| Sealed Bearings 


operate continuously 
at 300 F temperature 


_ Flexeal sealed bearings block out 
| dirt and retain bearing lubricant 
| while operating at high speeds in 
| moderate to high temperatures. Bear- 
| ings consist of a standard precision 
| bearing with a rubbing seal of fiber- 


aluminum laminate. Seal, installed 


| in the shield groove of the bearing 


outer ring, seals against a ground 
surface on the bearing inner ring. 
Friction of the seal is negligible. 
Bearings have been opcrated to 3000 
hr at 80,000 rpm without damage 


MacHINE DesIGN 





NEW PARTS AND MATERIALS 





or loss of efficiency. They have also 
tolerated lineal speeds of 6000 fpm. 
Operating temperatures range to 
300 F for continuous operation. Ten 
unflanged and three flanged sizes 
from 0.3125 to 2.4409 in. OD are 
available. Barden Corp., 200 Park 
Ave., Danbury, Conn. 
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Impulse Counter 


counts at up to 
500 per minute 


Series 311 Atcotrol impulse counter 
provides miniaturized count control 
with automatic reset, and counts at 
a rate up to 500 per minute. Fea- 
tures include built-in start button 
integral with count-setting knob; 


either one or two SPDT snap-ac- 
tion 10 amp load switches; impulse- 
type motor with long life; nonreset 
upon power failure; four standard 
count ranges of | to 120, 2 to 240, 
4 to 480, 8 to 960. Automatic Tim- 
ing & Controls Inc., King of Prus- 
sia, Pa. 
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Switch Light 


for application where two 
switching functions are needed 


DPDT snap-action switch light, 
6BR, has built-in lead-lag zeroing. 
Screw-driver adjustment, before or 
after installation, allows user to 
zero the switch at both poles for 
simultaneous switching. All com- 
ponents are contained in one com- 
pact, anodized-aluminum case. Unit 
is designed for application where 
two switching functions are re- 
quired, combined with an _inde- 
pendent but logically related lamp 
indication. Individual lamp and 
switch terminals are located in a 
rear turret arrangement. Color 
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We operate a 


COMPLETE 


Motor Plant 








... that’s why quality and economy 
90 hand-in-hand in famous Gl motors 


True economy in any manufactured 
product is achieved by more efficient 
production, not by the use of cheaper 
components. In General Industries’ 
plants, we produce practically every 
component of GI motors except the raw 
materials. Our self-sufficient, 
integrated production lines, employing 
the most modern machinery, permit 

us to offer you quality and economy 
unexcelled in the A.C. motor field. 

Add our 40 years’ experience, in 
designing and building motors for every 
requirement, and you can readily see 
why leading manufacturers the 

world over prefer to Specify GI! 


SMOOTH = fsscex 
POWER | © 


of Write for Copy 
: AC MOTORS 
—— 1/1800 H.P. TO 1/35 H.P. 














Quantity Price Quotation on Request 


THE GENERAL INDUSTRIES co. 


DEPT. GK ° ELYRIA, OHIO 
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3-LOBE DESIGN 


Exclusive M-D 3-lobe design 
adds strength—reduces 
torsion. Dynamically balanced 
rotor permits higher speeds 
—greater pressures. 











Only M-D uses ductile iron ; ; : ; 
rotors. Only M-D rotors are coding is provided by nonrotating 
cast with lobe and shaft pushbutton lenses in all standard 
integral—no pins to work le l | S 
Premera opt tees clear or translucent colors. Snap- 
safest at high speeds. on lenses provide both front and 
side illumination. Guaranteed for 
; 25,000 operating cycles at 28 v de 
HELIGAL GEARS with 7 amp resistive load, unit 
meets all applicable MIL specs. 
Every M-D blower shipped has Lamps are standard two-pin, plug- 
oe pe ewe in units with operating voltages 
shaved, helical gears. 
Backlash tolerance is .0005” from 5 to 28 v de. Eldema Corp., 
to .0015”. No ee 1805 Belcroft, El Monte, Calif. 
cesnnentecheatalea meee a Circle 677 on Page 19 


WHY M-D ROTARY POSITIVE BLOWERS Hose Couplings 
DEVELOP HIGHER PRESSURES... for use with wire-braided 


or spiral-wrapped hose 











The unique combination of precision 
manufacture and modern design found Reusable, high-pressure Power Grip 
only in M-D rotary positive blowers per- hose couplings have positive me- 
mits higher speed operation and higher chanical grip, eliminate hose-end 
pressures. For this reason M-D can fur- preparation, accommodate for all 
nish greater air flow at lower initial cost. hose-wall thicknesses, and assemble 
M-D blowers operate at wider pressure lis enw aeeiieth wate. Sinn, 
and speed ranges than any other rotary lnoeis. ame dana a ith 
positive blower. Capacities of 30 produc- Pag ae See or use wit 
tion models range from 30 to 4,000 CFM, wire-braided onl spiral-wr apped hose. 
pressures to 15 PSIG single, 70 PSIG They consist of a nipple with two 
multi-stage. floating collars presenting internal 
© Te00 2060 3000 2000 3000 6000 4 cam surfaces to mating cam angles 
CAPACITY CURVES FOR 12 PIG OEUVERY PRES on the OD of a wedge circle. As 
. tension is applied to the floating 
collars through tensioning screws, 
wedge is compressed at a 90-deg 
angle to the longitudinal axis, elimi- 
nating scarfing of the hose and un- 
even pretensioning of fabric or wire 
reinforcement. Wedge is designed 
to tighten under hose pressure and 
to prevent crimping of reinforcing 
wire. Couplings are available for 


For full information write 


M-D BLOWERS, INC., RACINE, WISCONSIN 


A SUBSIDIARY OF (24) MIEHLE-GOSS-DEXTER, INC, 
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ACCURATEREMOTE CONTROL 
FOR HUNDREDS OF PRODUCTS 


—=—with Tru-Lay PUSAN. Controls — 


If your products involve remote control—electrical, hy- ie 
draulic, pneumatic or direct—TRu-LAY PUSH-PULL FLEX- COMPLEX MECHANICAL 4 
IBLE CONTROLS can help solve your design problems. They 
provide positive remote control over short or long dis- 
tances—up to 150 feet from the control point. Because 
they operate while flexing, they can snake around ob- 
structions. They will not buckle. They are ruggedly con- 
structed, easily installed and operated, sealed against dirt 
and moisture, and will handle jobs with as much as 1,000 
Ibs. input. PUSH-PULL CONTROLS are simple, have but one 
moving part, are noiseless and give a lifetime of accuracy. 
Mechanical linkages, on the other hand, are complex. 
Unlike PUSH-PULL CONTROLS, they are made of many 
parts, wear at many points, and produce increased back- 
lash, vibration rattles and lost accuracy. 


THESE FEATURES HELP SOLVE DESIGN PROBLEMS 


ccocacansconcesonstat Maer AI 











Anchorages Swivel Action 

















Standard assemblies have end fittings with a swivel 
movement of + 8° to compensate for misalignment 
and rise or fall of lever arms. Swivel joints, and the 
sliding ends, are sealed against dirt and moisture. 


| PUSINY. DATA FILE SHOWS HOW | 


TO SIMPLIFY, IMPROVE DESIGN 


e Write for your PUSH-PULL | 
Data File. It contains a | 
complete set of engineering | 
bulletins which describe in ; 
detail the operation of | 
PUSH-PULL CONTROLS, their 
| applications, features and 
8 | advantages. 




















Machined bracket anchorage - can be furnished for 
mounting any PUSH-PULL cable at the swivel terminal 


4 . a 


PUSH-PULL CONTROLS 


Automotive and Aircraft Division » American Chain & Cable Company, Inc. 
601-A Stephenson Bldg., Detroit 2 
6800-A East-Acco Street, Los Angeles 22 * 929-A Connecticut Ave., Bridgeport 2, Conn. 
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Beaver Ball Screws 
help Mahon save 85% 
in drilling holes in 
bridge beams, columns 




































































Close caleeent positioning of massive 144” capacity vertical and 
horizontal drill heads is accomplished with Beaver ground-thread 
ball screws in this new, numerically controlled drilling machine, 
first in the structural steel industry. 


Walter P. Hill, Inc., designed and built the machine 
for The R. C. Mahon Co., Structural Steel Division 


In addition to the important drilling cost savings, it offers repeat- 
ability in hole pattern accuracy within +.005” as compared with 

1%” by conventional methods and eliminates costly hole ream- 
ing in final assembly. 


If you are considering data control, Beaver ball screws will 
give you the power efficiency, positioning control and compact- 
ness you need. Our engineers will be glad to work with you 
just as they did, in this case, with the Walter P. Hill designers. 


; i 
7, (7M... Deaver 
Ml ae sh {Ul Drecision 
“4 ! Droducts 


i INC. 
CLAWSON, MICH. 
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hoses having IDs from 1'/, to 12 in. 
Consolidated Controls Corp., P. O. 
Box 348, Annapolis, Md. 
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_ Solenoid Valves 


control hydraulic systems 
at pressures to 2000 psi 


Series X10 two and three-way, high- 
pressure, explosionproof solenoid 
valves are for hydraulic-system ap- 
plications in hazardous locations. 
Valves are stainless-steel, direct-act- 
ing, slide type, and control hydraulic 
systems at pressures to 2000 psi. 
They have a 3/32 in. inlet and 


cylinder orifices with 1-in. NPT. 
Valves can be used as two-way 
normally open or normally closed, 
or as three-way normally closed, 
normally open, or as dual-purpose 
units. Skinner Electric Valve Div., 
Skinner Precision Industries Inc., 
New Britain, Conn. 
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Linear-Motion Potertiometers 


incorporate two tracks 
of conductive plastic 


Type 2986 dual-element, rectangu- 
lar, linear-motion potentiometers are 
applicable in designs with space limi- 
tations and in high-performance, 
continuous-duty requirements. Re- 
sistance element embodies two elec- 
trically-isolated, solid raised tracks of 
conductive plastic integrally co- 
molded, together with taps and 
terminals, to an insulator base of 
high-temperature phenolic resin of 
matched thermal expansion coef- 
ficient. Conductive plastic tracks af- 
ford virtually infinite resolution and 
long ‘wear-life. Potentiometers also 
have low electrical noise and resist 
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CHROMALOX ELECTRIC STRIP HEATERS 


Versatile, dependable, uniform heat 
for your product or processing needs 
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Chromalox Strip Heaters, sheathed in 
iron, chrome steel and Monel, come.in Vacuum dehydrating oven, also used e 1w arm platen with t 
sizes and types for every need. 4” to as vacuum furnace at temperatures t statically ab adelil-te Mh 4a) oi al -t- 14-18) 
96” lengths, 1 to 2 widths. Also 95 F., equipped with Type SE Strip € de delivers nstant tempera 
available in full rings and segments Heaters and SR segment heaters . tures regardié Y hine speed 


therm 








Compact, metal-sheathed Chromalox Strip Heaters assure accurate tem- GET THE FACTS 

peratures, dependable around-the-clock service anywhere heat is needed Write for Industrial Proc- 

for product or process. It is by far the most versatile built-in heat source wena 3 sone Soins 

available today. Easy to install—Chromalox Strip Heaters produce uni- F.975D, iA Catalog 

form and accurate temperatures with automatic or manual controls. G-62. 
Low initial cost, low installation costs and low operating costs are 

among the many other advantages of using Chromalox Strip Heaters 

for heating tanks, platens, ovens, molds, moving parts, and similar uses. 

Over 500 standard sizes, shapes, ratings and terminal arrangements 


available immediately from stock. Get the full details now. EDWIN L. WIEGAND COMPANY 
7575 THOMAS BLVD., PITTSBURGH 8, PA. 


CER C ee R 6 RA A i © xX Visit Chromalox 


ELECTRIC HEAT _ Booth *220 
Design Engineering Show 


Ae May 22-25 
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WHAT’S YOUR 
CLAMPING PROBLEM? 


-WITTEK’ CLAMPS 


-hose 
Po exit | See us at the 
foré--~ flexible plastic pipe 
Pi. Ot ° 
hs, ; 
“custom applications | Design 


Engineering 
Show 


Detroit, Michigan 
May 22-25 











WITTEK has the answer... 


Whatever your clamping problem, it’s a safe bet that Wittek has the 
exact type and size clamp to do the job. Write for this new 16-page 
brochure on standard Wittek clamps and custom-made clamps. 


Quality Clamps for Over 35 Years 


WITTEK Manufacturing Co. (zeus 


4349 West 24th Place, Chicago 23, Illinois for Every 
Application 
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POTENT;OMETER ELEMENT 


Conductive Plastic 
Resistance Trocks 


70g vibration at 5 to 2000 cps as 
well as shock loading in excess of 
100g without malfunction. Offer- 
ing independent linearities of +0.5 
per cent or better, potentiometers 
are available with element resist- 
ances from 250 to 50,000 ohms. 
Shaft stroke is 1.3 in., electrical 
length is 1.0 in. and dielectric 
strength is 1500 v rms. Markite 
Corp., 155 Waverly Place, New 
York 14, N. Y. 
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Dry-Film Lubricant 


resists temperatures from 


—120 to +500 F 


Dri-Lube dry-film lubricant and re- 
lease agent, packaged in an aerosol 
container, contains a fluorocarbon 
dispersion which eliminates sticking, 
freezing, galling, slip-stick, and 
abrasion. It is completely inert to 
nearly all acids, alkalies, and sol- 
vents, and resists oil and water. Slick 
surface it provides remains through 
temperatures of —120 to +500F. 
Lubricant is greaseless, does not 
collect dirt or dust, and is nonflam- 
mable. Fluoro-Plastics Inc., 2417 
Federal St., Philadelphia 46, Pa. 
Circle 681 on Page 19 


Diaphragm Pressure Switches 
have standard body with 


interchangeable components 


Line of diaphragm pressure switches 
provides accuracy of +0.5 per cent in 
standard models. Standard body is 
used, to which interchangeable com- 
ponents such as contact elements, 
capsules, terminal-block housings, 
and explosion-proof housings can be 
attached. Proof pressures to 600 psi 
and adjustable ranges from vacuum 
to 400 psi are available. Basic 
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Century's compact IR 48-frame gearmotor driving live roll 
conveyor to the top of pallet loader. 


Loaded pallets being picked up by lift truck. Century 1R66 
S$C66, % horsepower gearmotors drive empty and loaded 
pallet conveyors. 


CENTURY ELECTRIC COMPANY 





A Century 1864 SC64 gearmotor with brake (in upper 
left of picture) raises and lowers pallets from empty pal- 
let conveyor to loaded pallet conveyor. 


Century gearmotors load, 


stack and convey thousands of 
soft drinks per day 


Century Electric’s single-reduction, right-angle gear- 
motors are built right into the versatile pallet loader 
shown here. Thousands of bottles of soft drinks a day 
are conveyed, stacked, loaded onto pallets and con- 
veyed to fork lift trucks by Century’s gearmotors. 

Century gearmotors, with silicon bronze worm gears 
and hardened high-grade steel worms, are designed 
and built to withstand sudden shocks and overloads 
in applications such as this pallet loader. Motor shafts 
are not affected by operational strains because mount- 
ing feet are an integral part of the housing (except the 
IR 48-frame). Also, motor shafts are carried on ball 
bearings and output shafts run in tapered roller 
bearings to withstand sudden shocks. 


All-angle oiling design assures complete lubrication. 
Worms or worm gears dip into oil, no matter how the 
gearmotors are mounted. 

The gearhead on the IR 48-frame’ gearmotor (Pic- 
ture No. 1) can be assembled in four different positions 
in relation to the motor, and the motor can be mounted 
at any angle. The new 1R 48-frame gearmotor is also 
very compact. With it you can reduce the weight of 
your product by as much as 20 pounds. 

For more information about Century’s complete 
gearmotor line from '% to 125 horsepower, call your 
nearest Century Sales Office. 





St. Louis 3, Missouri Offices and Stock Points in Principal Cities 
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EXCLUSIVE WITH CARTER! 


ROD SCRAPER PLUS 
ROD WIPER AS STANDARD 


J. 1. C.Interchangeable SJ uarevine Series features a Metal Rod 
Scraper plus a Rod Wiper in a quick change Cartridge — Double 
protection against chips, dirt, damage. Unitized cartridge rod 
bearing ... easy remova! and replacement... no cylinder dis- 
assembly necessary! 


sLJuaretine 2000-3000 PSI HYDRAULIC 


© 1%" to 12” bore ® True cushion-automatic concentric alignment 
*® 100% JiC interchangeable © Positive piston locknut design 
® Delivery from stock ! 


THE COMPLETE LINE 


RIER FLUID POWE 


ROUNDLINE AIR-HYDRAULIC 


Space saving designs! ® Spring loaded “V” packing on 
Light weight! rod end gland. 

Full 1 to 1 Meehanite cartridge 

rod bearing. ® Key type stainless steel locking 
Precision honed heavy wall ring. Allows 360° orientation 

tubing—6 to 1 safety factor. of pipe ports. 


ROTA RY, TORQUE ACTUATOR 
PNEUMATIC-HYDRAULIC 
afi S New design opportunities 
j To 370° rotation as standard 
Safe, powerful torque 
Air, oil, gas, water operation 


Zero leakage 


STANDARD ROTATIONS 
0-100° 0-280° 
0-190 0-370° 





MME f LIVER ON ALL STANDARD CYLINDERS AND ACTUATORS 
SEN FOR MASTER GARTER 
CATALOG | 
Complete bound file.. Air and | 

hydraulic cylinders. Rotaries, i . 

clamp cylinders, air valves, and | 


the new sCuarewine. Complete | 
details and prices. SEND TODAY. 
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body forms a heavy protective cap- 
sule around the diaphragm, and 
permits the use of an almost un- 
limited variety of diaphragm metais 
and thicknesses. Standard pressure 
connection is 1/4, in. NPT female pipe 
fitting. Barksdale Valves, 5125 Al- 
coa Ave., Los Angeles 58, Calif. 
Circle 682 on Page 19 


Ribbon Cable 


has wires bonded together 


Westrip multicolored ribbon cable 
consists of plastic insulated wires 
bonded together to form a flat, rib- 
bonlike cable. Strip is manufactured 
to military and commercial speci- 
fications, in Sizes No. 28 through 
No. 10, up to | in. wide and up to 
twenty conductors. Westwood Cable 
Corp., 3440 Overland Ave., Los 
Angeles 34, Calif. 
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Servo Motor-Brake Unit 


is controlled by 
an electromagnet 


New unit consists of a size 11 servo 
motor with an integral friction 
brake controlled by an electromag- 
net. Brake effectively stops and 
holds the rotor of the motor at a 
desired position, preventing it from 
turning or creeping under high 
vibration or shock. Friction brake 
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EATON-RELIANCE 


FASTEN ERS 


unseen muscles 


% = in assembled products 
. 
t y, ] : : rats 


Se 
7 Because the initial cost of a fastener represents 
only a minor part of the total cost of “using” it in 
an assembly, the bulk of your fastener savings 
will come from these features: engineering assistance 
to insure use of proper fastener, ease of handling 
on the assembly line, stock availability and service. 
Metal quality, strength, vibration resistance, 
durability and manufacturer’s reputation are also 
important parts of your “fastener package.” 


You can get all of these things by specifying 
Eaton-Reliance fasteners. They’ve been 
used by manufacturers of assembled 
products for almost half a century. 


Write for our new 16 page 
full line catalog containing 
complete information. 





6. 
——— RELIANCE DIVISION 
MANUFACTURING COMPANY 
506 CHARLES AVENUE ° MASSILLON, OHIO 


SALES OFFICES: New York * Cleveland * Detroit * Chicago * St. Lovis * San Francisco * tos Angeles 
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Which coupling cuts costs? 


All of Waldron’s many types will reduce maintenance and operating 
costs, and Waldron’s engineers will help you specify the best one 
for your power transmission, whether the drive is big or small. 


Type Bore 


Max. torque 


inch-pounds ax. tp 





Standard Gear 


1 1 
Series A Y2 to Ye 


716,310 12,000 





Francke 


5 1/ 
Pin Type % to 10% 


567,000 





Nylon Gear 
Series M 





All Nylon 
Series J 





High Speed 
Series HS 


1,197,000 70,000 





Cutout Coupling 


1 5 
Anchor-Waldron Y2 to 2% 





Cutout Pulley 


5 , 
Anchor-Waldron % to 2% 


17,500 2,400 





Heavy-Duty Gear 


2,920,000 
5,000,000 


St’d 2,000 
Forged 4,000 





High Misalignment 
Series X 


400,000 6,500 





This is merely a sample of the Waldron line, which also includes mill 
motor, floating shaft, Jordan, shear pin, vertical, spacer, oil collector, 
marine, brake wheel, and continuous lubrication types. Write for cata- 
log or data sheets on the types you are considering. 


WALDRON 


WALDRON-HARTIG, Box 791, New Brunswick, N. J. IVa 
a division of Midland-Ross Corporation Wy 
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is energized by means of a spring; 
it is disengaged, to allow the motor 
to run, by means of an electro- 
magnet energized by 24 v de. Brak- 
ing time is 8 rpm maximum, meas- 
ured from a no-load speed of 6200 
rpm. Motor operates on 115/115 v, 
400 cycles. Instrument _Div., 
Thomas A. Edison Industries, Mc- 
Graw-Edison Co., West Orange, 
3 
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Module Fastener 


for multiple-pin connectors 





Easy engagement and disengage- 
ment of module to rack and posi- 
tive lock of multiple-pin connectors 
are provided by a new rapid-traverse 
fastener. Assembly is composed of 
a variable-length stud shank, a ny- 
lon guide bushing, and a standard 
quarter-turn Airloc_ receptacle. 
When cross-pin on stud shank trav- 
els 114 turns through guide bush- 
ing, steady, even pressure is ex- 
erted laterally across the connector. 
An extra !/, turn locks cross-pin in 
receptacle, securing module in rack 
and firmly engaging connector. 
Module slides out smoothly by 11/4 
turns of stud. Fastener is available 
in required stud-shank length with 
wing, swivel ring, knob, or screw- 
driver-slot stud head. Monadnock 
Mills, San Leandro, Calif. 
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Air-Hydraulic Cylinder 


for machine-tool and 
automation applications 


CLH stud-mount, double-acting or 
spring-return, clamp-type, heavy- 
duty air or hydraulic cylinder is 
available for compact machine-tool 
and automation applications. Cyl- 
inder is 154 in. square, with short 
over-all length, and weighs 2 lb in 
l-in. stroke size. It accommodates 
pressures of 250 psi air and 1500 
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“Spring Action” gives you a leakproof seal 
with J-M SPIROTALLIC’ GASKETS 


Johns-Manville makes a specialty of 
building a lively “spring action” into 
Spirotallic Gaskets. Because of their 
superior resiliency, Spirotailic Gas- 
kets can compensate for varying 
stresses and temperature changes 


Examples of wide range of styles available 
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... follow minor flange separation... 
and absorb vibration. Even under 
these difficult circumstances, they 
keep a tight, durable seal. 

This quick adaptability has given 
Spirotallic Gaskets a tremendous 
popularity in the field. Their springi- 
ness is due to the special methods 
and control J-M uses in their manu- 
facture. Spring-like metal strips, 
formed into a special vee shape, are 
alternately spiral-wound with an as- 
bestos filler. The filler does the seal- 
ing... and the vee shape provides 
the “‘spring.” 

Another reason for the wide- 
spread acceptance of Spirotallic Gas- 
kets is the fact that when the gasket 


J OHNS-MANVILLE JM 
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has been compressed the proper 
amount, it reaches optimum per- 
formance for the bolting. Many dif- 
ferent metals and fillers can be used. 
Each metal is color-coded to aid 
maintenance personnel in quick 
identification of the type of metal 
used. , 

J-M produces a wide variety of 
sizes and shapes for standard 
flanges. And for special flanges, J-M 
will design and produce a gasket 
with the precise characteristics you 
require. For complete information, 
ask for J-M catalog PK-35A. Write 
to Johns-Manville, Box 14, New 
York 16, N. Y. In Canada: Port 
Credit, Ontario. 


JOHNS MANVILLE 


ouctTs 
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WASHING || | 
MACHINES 


AIR | 
CONDITIONERS | 


PARACHUTE 
REEFING 
LINE CUTTERS 
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PHYSIO-THERAPY 
MACHINES 
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VARIATIONS OF ... 


“MARK-TIME”’ 





4 GOOD REASONS 


RELIABILITY 

Spring power eliminates depend- 
ence on electrical power source. 
The mainspring is made from a 
new, super-tough special steel 
alloy, which virtually eliminates 


failure, and is UNBREAKABLE. 


VERSATILITY 

Our timing devices are designed 
to ring bells, flash lights, turn 
valves, pull release pins, cut cords, 
open containers, and start, stop or 
operate electrical or mechanical 
equipment. 


LOW COST 

Many Timers use basically the 
same parts and components. Thus, 
slight variations can be produced 
at quite attractive prices. 


SHORT RUNS 
A speciality. R & D work welcome. 


RE 


Write for your copy of our new 
Catalog. 


In Canada M. H. Rhodes (Canada) Ltd. 


Ottawa 5, Ontario 


Plan to visit Booth 162 at the 


Reserved For 


Your Timing Problem 
. in 





TIMING 
DEVICES 








X ray equipment 
Lighting equipment 
Space heaters 
Bulk milk coolers 


... and many others 


/ oi a 


Design Engineering Show 
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psi hydraulic, and is available in 
1, 2, and 3-in. stroke size. Sheffer 
Corp., 326 W. Wyoming Ave., Cin- 
cinnati 15, Ohio. 

Circle 686 on Page 19 


Aluminum Pulley Stock 


1/5-in. pitch stock in 
8-in. length: 


Designed particularly for model 
shops, research and development 
departments, and for firms which 
require timing belt drives but can- 
not use the regular standard. sizes, 
1/5-in. pitch aluminum pulley 
stock is available in 8-in. lengths 
for use with U. S. timing belts. Pul- 
ley stock can be cut down to any 
size desired. Number of grooves on 
the stock varies from 10 to 36 and 
the pitch diameter is available in 
sizes from 0.637 to 2.292 in. H. 
Neuman & Co., 8136 N. Lawndale 
Ave., Sokokie, III. 
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RF Connectors 


subminiature units in 
snap or screw-on types 


ConheX crimp-type design is avail- 
able in both screw-on and snap-on 
subminiature RF connectors. Crimp- 
type design permits the assembly of 
three cable connectors in the usual 
time for a single one assembled by 
the conventional manner. Crimp- 
type employs a sleeve which is 
slipped over the cable. Cable is 
then trimmed, and center conduc- 
tor is tinned and inserted into the 
connector body. Sleeve is slipped up 
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OTHER T-MARKED SPECIALS 


SPECIAL “J” SPEED NUT cuts 
production time in half for a 
major gas range manufacturer. 
Simplified right-angle panel or 
brace attachments fora variety of 
appliance,cabinet,and instrument 
applications. Live-spring tension 
means a vibration-proof grip. 


SNAP-IN FIXTURE FASTENER 
developed specially for Imperial 
Lighting Products Co., trimmed 
80% off lighting fixture assem- 
bly time. Once fastened to the 
ceramic socket, this unique 
SPEED NUT snaps quickly into the 
fixture base...replaces three parts. 


A Tinnerman T- Marked Original... 


Dual SPEED NUTS*° open door 
to 20% savings on as-assembled cost 


Gibson refrigerator door hinges are held in place with new cost-cutting, 
time-saving twin-type SPEED Nuts. They replace 6” plate hinge 
retainers which had to be drilled and tapped for machine screws. 

Gibson Refrigerator analysts estimate that special twin-type SPEED 
Nuts save 14% on the cost of each hinge retainer assembly, 20.5% 
on the as-assembled cost. Labor is reduced by half. Former problems 
with cross-threading and stripping are eliminated ... SPEED NUTS and 
A-type screws go together naturally every time—and faster! 

The T-mark of quality and dependability identifies the more than 
10,000 variations of SPEED NuT brand fasteners. From this unlimited 


selection come many saving opportunities for you. Ask your Tinnerman PUSH-ON SPEED NUT anchors 


latching bars on steel desks, 


representative to arrange for a free FASTENING ANALYSIS of your 
product. An engineering service that may produce similar savings for you. 


You'll find Tinnerman under Fasteners in your SWEET’s Product 


reduces material and assembly 
costs by 50%. Push-on SPEED 
Nuts can be attached on studs, 
rivets, or tubing in a split second, 


Design File and in the “Yellow Pages.” Tinnerman Products, Inc., 
Dept. 12, Box 6688, Cleveland 1, Ohio. 


and eliminates need for threaded 
parts ...saves time and money. 


TINNERMAN 


Sood Mey” 


Look for the Tinnerman“T” 


CANADA: Dominion Fasteners Ltd., Hamilton, Ontario. 

GREAT BRITAIN: Simmonds Aerocessories Ltd., Tre- 

forest, Wales. FRANCE: Simmonds S.A., 3 rue Salomon 

de Rothschild, Suresnes (Seine). GERMANY: Mecano 
Simmonds GMBH, Heidelberg. 
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NEW 
DOUBLE-ACTING, 10,000 P.S.I. 
50, 75, 100, 150 TONS, HEAVY DUTY 
BORES: 3%”, 4%", 54%", 6%" 


NEW |VOS-SERIE 
DOUBLE-ACTING 
10,000 P.S.I., 8, 15, 25 TONS 
BORES: 114”, 2”, 2%" 


10,000 p.s.i. 
Hydraulic 
Cylinders 


@ PRECISION BUILT, POWERFUL, 
COMPACT, LIGHTWEIGHT 


@® THE FIRST ADVANCES FROM 
OTC’S NEWLY FORMED “PRECI- 
SION HYDRAULICS DIVISION’ 


{> 
>, NEW 
: DOUBLE-ACTING 
10,000 P.S.1. 
17, 30, 50 TONS 
BORES: TWO 1%”, 
TWO 2”, TWO 24” 


OTC 10,000 P.S.I. hydraulic cylin- 
ders open new possibilities in “hi- 
pressure”’ designing by meeting 
high force requirements with com- 
pact, lightweight components. 
Cylinders are precision built for 
SPRING RETURN dependable, continuous perform- 
10,000 P.S.I. ance. Choice of stroke length and 
. 17%, 30, 50, standard or tie-rod extension 
mountings for YD, YDS and 
YDT series cylinders. Requests 

for quotations invited. 


CENTER 
HOLE 


New two-stage and single-stage 
10,000 P.S.I. hydraulic pumps and 
2 power packages also available. 


SPRING RETURN 
7-9,500 P.S.1. 
2, 4, 7, 10, 20, 


50 TONS WRITE FOR FREE 


ENGINEERING DATA 
FILE CATALOG 


PRECISION HYDRAULICS DIVISION 


OWATONNA TOOL CO. 
> 712 Cedar St. - Owatonna, Minn. - Cable: TOOLCO 


et EARo 


DESIGNERS AND MANUFACTURERS OF QUALITY HIGH PRESSURE HYDRAULIC COMPONENTS 
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against the connector body, and 
crimped with a hand or power tool 
of the proper design, after which 
the contact is soldered to the center 
conductor. Sealectro Corp., 610 
Fayette Ave., Mamaroneck, N. Y. 

Circle 688 on Page 19 


Miniature Pushbuttons 


are available in 
four new forms 


Miniature, oil-tight, industrial push- 
buttons now include a wobble-stick 
operator, bat-lever selector switch, 
coin-operated selector switch, and 
cylinder-lock selector switch. Sep- 
arable operators, contact blocks, 
rins, selector-switch knobs, illu- 
minated forms, and color caps are 
offered to give the extra flexibility 


of building - block construction. 
Smali, basic number of operators 
and blocks will provide a wide va- 
riety of different combinations. 
Rings, buttons, and selector-switch 
knobs are available in a tough plas- 
tic that provides maximum flexibil- 
ity in color coding, color perma- 
nence, and attractiveness. General 
Electric Co., Schenectady 5, N. Y. 

Circle 689 on Page 19 


Pinch Valve 


is positive-opening type, 
even at low pressures 


Series LL positive-opening pinch 
valve permits straight-through flow 
in either direction at up to 98 per 
cent of full-line flow capacity. De- 
sign assures complete opening of 
the valve, even when line operating 
pressure is below 10 psig. Valve is 
recommended for process control, 
tank drain valves, vacuum service, 
for placing on the suction side of 
pumps, and for corrosive, abrasive, 
or viscous fluids, and for dry pow- 
ders. It is available in sizes from 
14 to 14 in. ID for a maximum 
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PRODUCT-DESIGN BRIEFS 
FROM DUREZ 


FLINT & WALLING MFG. CO INC. 


Why not? 
Here’s a good way to engineer more profit 
into a pump. 

The impeller is phenolic. It won't rust 
or corrode; it defies stubbornly the on- 
slaughts of acid, oil, alkali, and soap. 

A cubic inch of molded phenolic costs 
much less than you'd allow for a more 
traditional impeller material. Forget about 
machining; phenolic parts seldom need 
any. 

If a pump must handle liquids as hot as 
300°F, don’t let that stop you from ;peci- 
fying phenolic. 

We can work with your molder on the 
application you have in mind. Why not 
write us about it? Or simply check the 
coupon for Bulletin D400. It lists the 
properties of a typical Durez phenolic 
molding compound used in pumps, and 
includes much other useful information. 


Coat for components 
Looking for a simple encapsulating idea? 
Here’s one that works well at heatproof- 
ing, moisture-proofing, and preventing 
shorts in small electrical components. It’s 
non-messy, too. 

Dunked in a paste coating, dried, then 
baked for a short time, components stead- 
fastly resist extremes of heat and mois- 
ture that would otherwise raise havoc 
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e Phenolic for pumps 


¢ Dip-coating compounds 


with their electrical reliability. 

Components so coated can be soldered 
into a circuit without causing the coating 
to melt or peel. It won’t soften, and easily 
passes a series of —55 to +85°C cycles. 
One thousand hours at a sweltering 150°C 
will turn the coating almost black but still 
won't materially affect the component in- 
side. 


What's your big idea? 
Think big. A 50-foot plastic boat...a 
150-foot plastic radome...or a plastic 
chemical scrubber like this behemoth de- 
signed and sold by Buffalo Forge Co.— 
all are actualities today, with an assist 
from glass-reinforced Hetron® polyester 
resin. 

The scrubber is expected to save some- 
one a lot of money. In corrosive situations, 
Hetron has repeatedly proved it can out- 
last other commonly used materials by a 
factor of two, three, or more. First cost 
can be as low as one-third that of other 
special corrosion-resistant materials. 


For more information on Durez materials mentioned above, check here: 
C) Phenolic molding compounds (8-page Bulletin D400) 

Cj “Phenolic Resin Compounds for Dip-Coating” 

C) Hetron polyester resin (data file and list of fabricators) 

C) “Durez Plastics News” (a review of current plastic applications, 


mailed bimonthly ) 


Check, clip and mail to us with your name, title, company address. 
(When requesting samples, please use business letterhead) 


DUREZ p.iastics Division 


505 WALCK ROAD, NORTH TONAWANDA, N. Y. 


¢ Plastic process equipment 


The paste is made with Durez phenolic 
resin-and-filler compounds supplied in 
powder form. There’s a choice of densities 
and toughnesses. One type is impervious 
to ketone solvent cements sometimes used 
in assembling radio and TV chassis. 

What can these dip-coating compounds 
do for you? We’d like to help you find out. 
Write for more detailed information. 


FABRICATOR: DY VERRE, INC., ARCADE, N.Y. 


There’s one other important point: 
safety. Hetron is inherently self-extin- 
guishing. It retards fire because of its 
unique molecular configuration. Often, 
a Hetron installation—whether it’s ducts, 
fume hoods, tanks, stacks, or blowers— 
can obviate the need for a sprinkler 
system. 

If you’d like to know what the process- 
equipment fabricators are doing nowadays 
with this versatile, safe polyester, use the 
coupon. We'll gladly send you a data file 
on Hetron, including a list of leading 
fabricators who can shape it to your speci- 
fications. 


HOOKER 





HOOKER CHEMICAL CORPORATION 
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PLASTICS 
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It’s practical and economical to produce odd- 
shaped parts on a Fellows Gear Shaper. 

Merely by using special cutters and fixtures on 
standard Fellows machines, an almost limitless 
variety of internal and external contours can be 
generated. In many cases, a single set-up does 
what ordinarily would require several conven- 
tional shop operations, 


GEAR-SHAPER 


And, of course, standard Fellows generating 
equipment also provides high production of in- 
ternal and external spur and helical gears, from 
“miniatures” up to 120 inches OD. 

This versatile production method is fully de- 
scribed and illustrated in “The Art of Generating 
with a Reciprocating Tool.” Send for your free 
copy of this informative booklet. 


THE FELLOWS GEAR SHAPER COMPANY 


THE 
PRECISION 
LINE 


78 River Street, Springfield, Vermont, U.S.A. 
Branch Offices: 


1048 North Woodward Ave., Royal Oak, Mich. 
150 West Pleasant Ave., Maywood, N. J. 

5835 West North Avenue, Chicago 39 

6214 West Manchester Ave., Los Angeles 45 


Gear Production Equipment 
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operating pressure of 400 psig, and 
can be furnished for hand, air, elec- 
trical, or electrohydraulic operation. 
Valve body can be any commer- 
cially available elastomer. It is used 
to protect metal body flanges. RKL 
Controls Inc., Hainesport, N. J. 
Circle 690 on Page 19 


Digital Readout 


has quick-disconnect 
terminal unit 


Series 120000 miniature digital read- 
out incorporates a quick-disconnect 
unit which contains twelve termi- 
nals ready for wiring. Two pro- 
truding spring-type arms, when 
pressed together between the fingers, 
quickly release the terminal assem- 
bly from the readout itself, making 
possible the stacking of readout 
units and allowing free access to 
lamps at the rear of the readout. 
Readout is 1 in. wide, 1 5/16 in. 


high, and 3 15/16 in. long. Indus- 
trial Electronic Engineers Inc., 5528 
Vineland Ave., North Hollywood, 


Calif. 
Circle 691 on Page 19 


Tube-Pipe Nipple Fittings 


permit fitting in 
close quarters 


Difficult piping layout and main- 
tenance problems can be solved w ‘th 
O-Ring Seal fitting in combination 
with Tube-Pipe Nipples. Photo- 


May II, 1961 


Exhibiting at 
Design Engineering Show 
Detroit, May 22-25 


CAUSTIC 
SOLUTION 


A CASE IN POINT-—This is a 19 pound Ni-Resist valve body de- 
signed to handle caustic fluids at 400 psi. It was cast for the John Bean 
Division of Food Machinery & Chemical Corp. Ni-Resist is ideal for this 
application because it combines high corrosion resistance with superior re- 
sistance to erosion from high velocity fluids. 

The intricate coring required demands unusual skill to produce Ni-Resist 
castings leak-proof at 400 psi operating pressures. Hamilton Foundry suc- 
ceeded in producing pressure tight castings, an accomplishment difficult for 
the best of foundrymen. 

When new and unusual design problems arise in the selection of metal 
and the casting of parts, you will find that the skill and integrity of your 
foundry is your best insurance that specifications—and delivery schedules— 
will be met. 


GRAY IRON « ALLOYED IRON « MEEHANITE® * DUCTILE (NODULAR) IRON © NI-RESIST © DUCTILE NI-RESIST © NI-HARD 


1551 LINCOLN AVENUE * HAMILTON, OHIO * TWinbrook 5-7491 
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= +t with local service that gives you 


the sales advantage of faster product delivery 


You can GIVE prompt, dependable 
delivery when you GET prompt, de- 
pendable delivery. That’s the plus 
value your local Fabricator and Dis- 
tributor of Formica Industrial Plas- 
tics can add to your products. His 
organization is equipped to fabricate 


and deliver Formica parts quickly. 
Ready to deliver Formica sheets and 


FORMICA CORPORATION, 4514 SPRING GROVE AVE., CINCINNATI 32, OHIO 





rods directly from his local inven- 
tories. 

There’s a Fabricator and Distributor 
of Formica Industrial Plastics in 
every major U.S. industrial market. 
Check the list at right for the one 
nearest you. Give him a call today. 
Learn how his local facilities can help 
put the plus in your products...faster. 


subsidiary of < CYANAMID > 
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Delivery 


ORMICA 


Sheets and Fabricated 
Parts from- your 


FABRICATOR AND DISTRIBUTOR OF 


ALABAMA: 
 —ataane Vulcan Electric Distrs. 
— 


Kiva oles Co. Inc. 
CALIFORNIA: 
North Hollywood Plastronics 
El Cajon .Dutton Mfg. Co. 
Los Angeles Conroy & Knowlton, Inc. 
Leed Insulator Corp. 
Tri-State Supply Co. 
Plastic Stamping, Inc. (Pomona) 
San Francisco Laminated Fabricators 
Tri-State Supply Corp. 
San Diego Ridout & Co. 
COLORADO: 
Denver 
Englewood 
aaa oe 


Southeastern Plastic Sales Co. 
ILLINOIS: 
Chicago Colonial Kolonite Co. 
Tingstol Co. 
INDIANA: 
Indianapolis Hyaline Plastics Corp. 
Premier Stamping Corp. 
Michigan City ....Television Associates, Inc. 
KENTUCKY: 
OS ECC re C. Lee Cook Co. 
LOUISIANA: 
New Orleans .. Prager, Inc. 
MARYLAND: 
Bcitimore Diecraft 
MASSACHUSETTS: 
Boston Insulating Fabricators of N.E. 
MICHIGAN: 
Dearborn F. B. Wright Co. 
Detroit Chas. R. Mueller & Sons 
Grand Rapids Novel Products 
Jackson Plastigage Corp. 
MINNESOTA: 
Minneapolis Special Parts, Inc. 
St. Paul Plastics, Inc. 
MISSOURI: 
Kansas City ... Brook Beatty Co. 
St. Louis Harris Mfg. Co. 
NEW JERSEY 
East Rutherford . . . Insuiating Fabricators, Inc. 
NEW YORK 
Curbell, inc 
Long Island Thomas J. Long, Inc. 
New York City 
Commercial Plastics & Supply Co. 
Poughkeepsie ......Industrial Plastic Supply 
Richmond Hill, Queens Comco Plastics 
ROGNORIOT occ cces .General Circuits, Inc. 
OO ES eee ee Frank Products 
West Nyack ......Plasticraft Products Corp. 
NORTH — _— 


Gibso 
SOUTH CAROLINA: 
Spartanburg Insulating Fabricators, Inc. 


Engineered Plastics, Inc. 


Cleveland Jaco Products Co. 
Cincinnati Durham Plastics, Inc. 
= Dayton Plastics, Inc. 
Dayton Dayton Plastics, Inc. 

ne 


PENNSYLVANIA: 
RT eres D. & H. Dist. Co. 
Philadelphia Laminated Materials 
Mascher & Lippincott 
Pittsburgh Earl B. Beach Co. 
Chrishon Fabricators, Inc. 
TENNESSEE: 


Ideal Specialty Co. 


Norrell, Inc. 
Plastic Fabricators Co. 


Plastelite Engineering Co. 

Service Engineers, Inc. 

Standard Parts & Equipment Corp. 

Houston Houston Gasket & Packing 
Replacement Parts Co. 


AH: 
i. ¥ ad Lake City ..Plastic Products of Utah 


Williams Co. 
Norva Plastics 
Plywood Center 


Seattle Tri-State Supply Co. 
WISCONSIN: 
Milwaukee General Plastics, Inc. 
West Allis Colonial Kolonite Co. 
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shortest 
distance 
between you 


and 
graph shows an example of this RELIABILITY ! 


use. Outlets are too close to permit 

screwing male elbows into the 

ports, but use of the combination 

permits installation with minimum 

space between the elbows. Tube- 

Pipe Nipple fittings are available : 

in a full range of sizes from 1/4 to 2 ELECTRIC co. 
in. OD tube. Lenz Co., 3301 Klep- 

inger Rd., Dayton 1, Ohio. 


Circle 692 on Page 19 weeks 
division of 


Bimetal Disc Thermostats INDUSTRIAL TIMER CORPORATION 


have rapid 


response characteristics 
Types A and AY snap-acting, fixed- 
temperature thermostats, for use in 
appliances and industrial apparatus, 


feature quick make and break of the FOR EVERY APPLICATION 
circuit. Bimetal sensing disc can be 


either enclosed or exposed, accord- 


ing to the application. Screw, GENERAL PURPOSE 
solder, spade, formed, or elevated Open Type Relay. Up to 


terminals are available. A variety 3PDT, 5 or 10 amp con- 


; del - , 4 tact rating. Voltages up 
of mounting provisions can also be to 230 volts, AC or DC. 


supplied. According to the model, Details in Bulletin 10. 
Types A and AY thermostats are 


supplied in many ranges, tolerances, GENERAL PURPOSE 
Plug-In Type Relay. Con- 
tact arrangements up to 
3PDT. 5 or 10 amp con- 
tact rating. Voltages up 
to 230 volts, AC or DC. 
Details in Bulletin 10. 


Factory Tested for Reliability! 


PRINTED CIRCUIT Open 
Type Relay. Up to 3PDT. 
5 or 10 amp contact 
rating. Voltages up to 
230 volts, AC or DC. 
Details in Bulletin 11. 


and differentials for operation from 

20 to +300 F. Stevens Mfg. Co. 
Inc., P. O. Box 1007, Mansfield, 
Ohio. 


Circle 693 on Page 19 BtecrTRric co. 


Torque-Arm Reducer division of 


shaft-mounted unit 
develops high torque 211 River Street, Orange, N. J. 


Size 17 Torque-Arm single-reduction Industrial Relays, Foot Switches, Buzzers, Coils 


unit with 5:1 gear ratio transmits Phone: ORange 2-8200 
high horsepower at output speeds ree a 2a 
Circle 410 on Page 19 























IT ALL 
ADDS UP 
TO THIS... 


YOU CAN’T BUY 
SURE-FLEX 
PERFORMANCE 
IN ANY OTHER 
COUPLING AT 
TWICE THE PRICE 


Wood’s Sure-Flex Couplings 
not only have full, 4-way flex- 
ing action, but absorb from 5 
to 15 times more shock and 
vibration than other leading 
flexible couplings. They swal- 
low all types and combinations 
of angular and parallel mis- 
alignment and end float. Sure- 
Flex couplings are simple, easy 
to install. Standard models 
have only 4 basic parts . 

no bolts, nuts, screws, clamps 
or covers. And, they last end- 
lessly (6% million 15° peak 
torque flexes with no sign of 
wear). There’s no metal-to- 
metal contact, no wear, no 
need for lubrication. Available 
in capacities up to 500 hp at 
unity service factor .. . in 
standard, junior, bushed and 
spacer types. There’s a lot 
more to tell about Sure-Flex. 
DON'T MISS BOOTH 901 AT 

THE DESIGN ENGINEERING SHOW 
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to 400 rpm. Unit develops high 
torque, and accommodates 60-hp mo- 
tors in the top range of output 
speeds based on Class 1 AGMA rat- 
ings. Reducer can be applied to 
equipment operating in the speed 
range above 15:1 and 25:1 double- 
reduction reducers, and in the horse- 
power range designed to accommo- 
date motors to 40 hp. It is available 
for horizontal shafts, but can be ob- 
tained also for vertical or inclined 
shafts. Dodge Mfg. Corp., Misha- 
waka, Ind. 
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Tandem Cylinders 


in 1'4 to 4 in. bore sizes 
and lengths to 80 in. 


Type BVT units consist of a valve- 
in-head cylinder and a double-act- 
ing cylinder, mounted in line and 
featuring a common head at the 
center and two separate pistons 
mounted on one solid rod. Cyl- 
inders are available in bore sizes 
of 114, 2, 21, 3 and 4 in., in lengths 
to 80 in. Choice of mounts is of- 
fered, as well as a choice of 48 dif- 
ferent models of valve-in-head cyl- 
inders for the power section. Rods 
are stainless steel, and brass or steel 
tubes are treated for corrosion. Units 
combine the advantages of valve-in- 
head cylinders with the advantages 
of hydraulic contro! of an air-op- 
erated cylinder. Airspeed controls 
are provided in the valve section of 
the valve-in-head cylinders, and 
hydraulic speed control is obtained 


Write for BULLETIN 5103. 


T. B. WOOD'S SONS COMPANY - CHAMBERSBURG, PENNSYLVANIA 


SF/2361 ATLANTA - CAMBRIDGE - CHICAGO - CLEVELAND - DALLAS 
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MOTORS 








from machine tools to typewriters... 


..- Robbins & Myers 
motors power them all! 


Each R&M motor, 1/200 through 200 HP, is electri- 
cally and mechanically designed with life-prolonging 
features which assure dependable operation, simplified 
installation and low maintenance. From rugged machine 
tools to complex business machines, there’s an R&M 
motor for every job... Fractional and Integral H.P. 
Motors and Motor Parts in all popular mountings, elec- 
trical types and enclosures. Most are ready for off-the- 
shelf delivery. Others can be quickly produced. Should 
you require custom motors, R&M’s experienced appli- 
cation engineers, aided by modern electronic computers, 
can furnish the one design best suited to your needs. 


Write today for information, or send your powering 
problem to R&M. No obligation, of course! 


integral motors, 
1 thru 200 hp 


universal 
or series parts, 
1/50 to 1/2 hp 


special application, 
1/100 thru 1/3 hp 





ROBBINS & MYERS, INC., Springfield, Ohio 


Fractional and Integral HP Electric Motors * Electric Hoists and Overhead Traveling Cranes * Moynog, Industrial Pumps 
Fropellair, Industrial Fans * R&M-Hunter Fans and Electric Heat * Trade-Wind Range Hoods and Ventilators 


Subsidiary companies at: Memphis, Tenn., Pico Rivera, Calif., Brantford, Ontario. 
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Kentanium* outlasts copper 


for flame hardening nozzles 
.»» better than 2 tol 


An automotive parts manufacturer flame hardens crankshafts and other 
parts with a one to four mixture of propane and oxygen. Under pressure, 
the impurities present in these gases tend to erode the 36 tiny nozzles con- 
tained in each half of the flame head. Accurate control of the process de- 
pends largely upon the ability of each nozzle orifice to resist erosion and 
maintain original size. 

With copper or steel nozzles, flame head ports had to be cleaned every 
40 to 45 hours, and the nozzles scrapped after eight months. On this same 
application, Kentanium nozzles need to be cleaned only once every two 
months. And, after sixteen months, the Kentanium nozzles are operating 
just as accurately as the first day they were put in service. 

Nozzles or valve parts, cutting edges or pressure vessels . .. Kennametal* 
compositions can take just about any form to solve problems of erosion, 
abrasion, corrosion, impact, high pressure and ¢xtreme temperatures. 


SOME OUTSTANDING PROPERTIES Gr neNNAMETAL COMPOSITIONS 


YME up to 94 million psi. (Compares with steel’s 30 million. ) 
Density range from 5.7 to over 15.0 gms/cc (Steel—7.8). 


Compositions available to resist corrosion-wear conditions encountered 
with nitric, sulfuric and hydrochloric acids, and sodium hydroxide. 


Extremely hard. Up to 94 Rockwell A. (Outwears steel up to 100 to 1.) 


Kentanium retains sufficient strength for continuous operation at tem- 
peratures to 2200° F. and at higher temperatures under specific conditions. 


If you’d like more information, contact a Kennametal Representative or 
write us direct for the booklets, “Properties of Kennametal,” and ‘Proven 
Uses.” KENNAMETAL Inc., Department MD, Latrobe, Pennsylvania. 


*Kennametal is the registered 
trademark of a series of hard car- 
bide alloys of tungsten, tungsten- 
titanium and tantalum. Kentanium 
is the registered trademark of a 
series for applications thet require 
a lighter weight material, or max- 
imum resistance to temperature 
extremes. 33579 
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by piping flow-control valves in 
series with the two ports used for 
the hydraulic section.  Allenair 
Corp., 255 E. Second St., Mineola, 
ae 
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Magnetic Clutches, Brakes 


have 80 oz-in. output torque 


For applications in computer, con- 
trol, and servo-positioning systems 
where size-to-weight ratios are crit- 
ical, miniature magnetic clutches 
and brakes are now available. Series 
11 units feature output torque of 
80 oz-in. with a low power con- 
sumption of 3 w at 24 v de. Slip 
rings have been eliminated, and 


backlash and endplay are zero. 
Clutching and braking action is ac- 
complished without angular dis- 
placement or axial motion. Units 
are fungus resistant, and also with- 
stand extremes of temperature, vi- 
bration, shock, endurance, and en- 
vironment. Standard temperature 
range is —55 to +120C, and max- 
imum recommended speed is 5000 
rpm. Guidance Controls Corp., 
110 Duffy Ave., Hicksville, L. I. 
N. Y. 
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Linear Actuator 


in planetary and 
positive-type drives 


Roton bearing screw linear actuator 
offers a choice of operating charac- 
teristics and linear advancements in 
the same screw lead. Two types of 
drive assemblies, planetary and posi- 
tive-type, are available. Planetary 
drive-type bearing screw provides 
planetary action of the caged bear- 
ings around the screw, resulting in 
a mechanical reduction of linear ad- 
vancement relative to the screw lead. 
It also features freewheeling motion 
at end of travel which aifords com- 
plete protection to the bearing-screw 
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No. 6889-2 Guide roller on 
card processing business 
machine. Full size, as 
shown. 


No. 7373 Feed roll idler 
on card processing business 
machine. Approximately 


1% size. 
NICE “specials” provide the Product 
Designer with exceptional opportunities for 
cost reduction and product improvement. The 
properly designed “special” not only performs its basic 
bearing function, but may incorporate features that 
simplify mounting or installation, or combine several 
components into a single interchangeable ‘package’ 
unit. 


Almost six decades of bearing experience have given 
NICE an unusual background of experience in the field 
of “specials”. Hence, NICE engineers are well qualified 
to desicin bearings that will fulfill particular applica- 
tion requirements . . . economicaily and efficiently. 


Can NICE help you? 


No. 7233-2 Pully bearing 


NICE BALL BEARING CO. - aanmueaeon 


matic washer. Approxi- 
NICETOWN« PHILADELPHIA > PENNSYLVANIA mately full size. 


Visit Nice Booth No. 1060, Design Engineering Show, Detroit, May 22-25th 
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HILLIARD’S 


Neow'1.D.U.” 


A complete, packaged unit 
that gives you precise control 
of intermittent motion from 

a constant rotary power source! | 








Built-in features: 


@ Contains all the parts in one 
package. 


@ Can be installed as easily as a 
motor and needs only electrical 


connection. 


@ Self-lubricating for long life of 
40,000,000 or more cycles. 


@ Operating speed from 40 to 400 
R.P.M. 


@ Torque capacity 36 ft. Ibs. 
@ No cumulative error in cycling. 
@ Instant engagement. 


© Mount with direct coupling con- 
nection or use with belt, chain 
or gear drive. 


Can be installed on existing equip- 
ment, designed into new machinery 
and re-used after production line 
changes. 

A single package unit that gives you precise 
control of intermittent motions . . . oscillate 
or repeat . . . clip and bend . . . shear or 
slash . . . raise or lower . . . index and posi- 
tion . . . from a constantly rotating source 
of power. 

HILLIARD “I.D.U.” eliminates the need 
of buying separate parts and assembling a 
“custom” machine with assorted mechanisms 
to control it. 

“I.D.U.” features highly flexible control — 
manual, mechanical or electrical — permitting 
“demand” type operations in fixed or variable 
cycles. A protected drive, totally enclosed in 
an oil bath housing, it is ideal for dusty, 
“steamed” or “washdown” conditions. 

Write on ycur letterhead stating your intermittent 


motion problems and we will provide complete 
information. 


Typical intermittent controls by “1.D.U” 


_ CAM OUTPUT TO 
OSCILLATING LINK 


i ~ GEAR MOTOR THRU 
\ CHAIN TO DRIVE UNIT 





CRANK OUTPUT TO 
OSCILLATING LINK 


Basic Unit Price $25 G-90 


Optional accessories extra 


103 W. FOURTH ST. 


ELMIRA, NEW YORK 


Please direct inquiries to advertiser, mentioning MACHitwe DESIGN 


Ck RU 


| 
| 








| 
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assembly, motor, intervening gears, 
and drive pins. Positive-drive as- 
sembly produces constant positive 
linear advancement for those appli- 
cations which require a fixed re- 
lationship between linear advance- 
ment and input revolutions, and is 
adaptable to multiple-screw applica- 
tions requiring synchronized ad- 
vancements. Roton Products Div., 
Anderson Co., 1075 Grant St., Gary 
40, Ind. 
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Induction Motor 


maintains rotor 
alignment under shock 


Die-cast bearing brackets, with 
projections anchored in the field 
laminations, assure maintained rotor 
alignment during heavy shock in 
Series M shaded-pole induction mo- 
tors. Bearing brackets also contain 
large oil-saturated felts and con- 
venient oiling holes. Used alone or 
as part of a geared motor, Series M 
is available in four-stack thickness 


from 0.35 to 1.1 in. Maximum con- 
tinuous-duty torque ratings range 
from 0.8 to 3 oz-in. at 120 v. Brevel 
Products Corp., 601 W. 26th St., 


New York 1, N. Y. 
Circle 698 on Page 19 


Vinyl-Glass Tubing 


has continuous 
striped pattern 


Turbotuf vinyl-coated glass tubing is 
now available with a smooth, con- 
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TO AIR SUPPLY (7) 


CYCLE TIMER 


TO 
CYCLE- —) 


TIMER 








A 
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MULTI-LUBER 
UNIT 


MULTI-LUBER 
UNIT 


Supply Grease and Oil with 
Separate Multi-Luber Systems 


You can use Lincoln’s versatile Multi-Luber to provide 
automatic lubrication for all types of bearings on light 
machinery. The illustration above shows how two Multi- 
Luber units can be used on a machine lathe: one unit to 
supply special light oil for super finish spindle bearings 
...the other unit to supply grease to the rest of the 
bearings. 

You can use compressed air, electricity or machine 
motion to cycle the Multi-Luber automatically and you 
can choose the lubrication timing cycle you want for each 
unit. The unit can also be cycled manually by pushing 
the plunger handle. This feature is important when light 
oils are used that may drain from the bearing housing. 
Some plants cycle the Multi-Luber manually before start- 
ing up any unit, some only after prolonged shut-down. 

With standard setting, the Multi-Luber discharges 
0.0025 ounces of lubricant from each of the 12 outlet 
ports every time it cycles. The simple Multi-Luber de- 
sign and its positive displacement method of lubrication 
give you the most reliable system for lubricating light 
machines. 


Investigate how Multi-Luber systems can keep the 


machines you design operating at the performance level 
your customers expect. 


Note to Manufacturers: Lincoln will help you deter- 
mine the best automatic lubrication system for your 
machines. Contact Lincoln’s Original Equipment Sales 
Division. 

Mail This Coupon Today! 


LINCOLN ENGINEERING COMPANY 
Original Equipment Sales Division 
4010 Goodfellow Bivd., Dept. MD-5 
St. Louis 20, Mo. 


[_] Please send Multi-Luber Catalog 50. 


{_] Have your representative call to advise on Multi-Luber adapta- 
tion to my machines. 


Name Title 
Company 


Address 


Se” LINCOLN 


V ENGINEERING COMPANY 


ST. LOUIS 20,MO. e 
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Is This Job 


for You? 





BACKGROUND—Recent degree in mechanical or electrical en- 
gineering, About three years of design-engineering experience. 


ABILITIES—Able to evaluate technical information on design 
techniques, new machines, components. Provable ability to write 
clearly and accurately. Should work well with people, have 
initiative and imagination, demonstrate creative as well as prac- 


tical ability. 


ENVIRONMENT—Cleveland, Ohio, with some _ out-of-town 
travel. As assistant editor on MD’s staff of 21 engineer-editors. 
In Penton Publishing Company, a growth company, with 5 mag- 


azines and some 60 editors. 


COMPENSATIONS—Salary comparable to that in industry. 
Chance to grow within the company. Unusual opportunity to 


broaden education, experience, and contacts. Stimulating work. 


If this appeals to you not merely as a job but as the basis of 
a career, write at once (with all pertinent facts) to the Editor, 
MACHINE DESIGN, Penton Building, Cleveland 13. Ohio. 
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tinuous striped pattern. Any color 
combination is furnished with either 
iongitudinal or spiral stripes. One, 
two, or three stripes of the same or 
different colors can be supplied. 
William Brand-Rex Div., American 
Enka Corp., Concord, Mass. 
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Shaft-Type Oil Seal 


for shaft sizes 
from '/ to 7 in. 


ees 


CRS shaft-type oil seal consists of 
a spring-loaded sealing member 
securely bonded to the shell. There 
are no internal parts to misalign 
and no avenues for internal leak- 
age. Sealing lip configuration and 
lip concentricity have been im- 
proved over older designs. Seal 
members have been strengthened 
by placing more material at points 
of major flex and wear. They are 
molded of Sirvene synthetic-rubber 
compound. Seal is available in four 
configurations, and is for shaft sizes 
from 14 to 7 in. Chicago Rawhide 
Mfg. Co., 1301 Elston Ave., Chicago 
22, Iil. 
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Hydraulic Clutches 


six sizes handle torque 


loads from 1000 to 10,000 lb-ft 


Power Shift hydraulic clutches are 
available as components for a wide 
range of transmissions and machin- 
ery. They are available in six 
sizes to handle torque loads from 
1000 to 10,000 lb-ft, engines to 1000 
hp, and speeds to 5500 rpm. Dual- 
drive design gives end-to-end shift- 
ing with smooth, fast engagements. 
Clutches shift and engage in less 
than 0.6 sec. When disengaged, 
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NEW ERIE SOLID STATE 500T BI-DIRECTIONAL CONTROL COUNTER 


This is a rugged high-speed control counter with bi-directional capabilities for 
digital closed locp control. It offers for the first time anti-coincidence circuits for 
random add/subtract inputs, a digital-to-analog converter and an excess error 
alarm. The instrument has true modular construction in which individual circuit 


‘boards are readily inserted from the front for functional versatility and ease of 


maintenance. In-line NIXIE readout can be supplied when required. 

The unique anti-coincidence circuit used prevents interference between add and 
subtract pulses arriving simultaneously. This provides absolute accuracy as 
opposed to conventional anti-coincidence circuits. The analog output is propor- 
tional in both magnitude and polarity to the algebraic sum of the add and 
subtract inputs. The readout indicates the instantaneous algebraic sum. 

For example, where the 500T is used for control of motor speeds, the pulses 
arrive at both the add and subtract inputs at exactly the same rate when the 
controlled motor is running at the desired speed. Any speed change develops 
an analog output to a servo system which returns the motor to the proper speed. 
The same basic process would apply to the mixing of liquids or chemicals. 
Applications for the 500T are virtually unlimited since it provides digital control 
of such parameters as flow, speed, position, and many others. An industrial case 
is available for applications in rugged environments. 


Rack Mounting Model Industrial Model 


Complete technical information available on request. 


Quality Where It Counts 
ERIE PACIFIC, DIVISION OF 


ERIE RESISTOR CORPORATION 
12932 S. Weber Way, Hawthorne, California 
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Waukesha‘’s research induction fur- 
nace provides sample heats formu- 
lated to meet all your casting re- 
quirements ... at only a fraction of 
the cost involved in a full foundry 
test run. 








WAUKESHA CASTINGS 


From created alloys... 


Pressures . . . corrosion-resistance . . . stability under 
extreme temperature variables . . . increased tensile 
strengths . . . only castings of created alloys can 
fulfill all the precise requirements of space-age tech- 
nology. In less than a decade, Waukesha Foundry 
Company has created 5 corrosion-resistant non- 
galling metals. 


From blueprint to finished casting, Waukesha fol- 
lows your precise requirements. Facilities include 
“Spectrometer” control with each heat, pilot plant 
facilities, sand, shell and ceramic-type moldings, 
fully equipped finishing and polishing shop. The 
metallurgical staff assigned to create the alloy for 
your product offers over half a century of exper- 
ience with created metals. 


Where precision engineered castings are an abso- 
lute requirement, call on Waukesha. 


VISIT US AT THE DESIGN ENGINEERING SHOW—BOOTH NO. 616 


WAUKESHA FOUNDRY CO. 

Dept. F-23, Waukesha, Wis. 
Manufacturers of corrosion-resistant castings, 
seer “ ve Cag sone alloys, Stainless 

. ; Steel, Waukesha Metal, Monel, Pure Nickel, 
LLL Ld Company Inconel, Ni-Resist, plus special Nickel- 


Chromium Alloys for specific applications 
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clutch cavities are under constant 
lube oil pressure, furnishing suf- 
ficient lubrication to all clutch parts. 
Rockford Clutch Div., Borg-Warner 
Corp., Rockford, Ill. 
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Phenolic Laminate 


has excellent 
cold-punching characteristics 


Insurok T-755 paper-base, phenolic 
laminate has stable punching prop- 
erties over a wide range of low tem- 
peratures, long shelf life, high sol- 
vent resistance, and good reproduci- 
bility from shipment to shipment. 
Grade comes in unclad or copper- 
clad sheets, has excellent electrical 
and good mechanical properties. 
Laminate is suitable for printed 
circuits and electrical and electronic 
components, It is also used as cold- 
punch material for terminal boards, 
instruments, and appliance com- 
ponent parts. Laminate is available 


in standard sheet size 36 x 42 in. 
in unclad, and 37 x 37 or 37 x 
42 in. copper-clad. Richardson Co., 
2724 Lake St., Melrose Park, III. 
Circle 792 on Page 19 


Lightweight Union 


for missile and 
aircraft use 


Astroweight union fulfills environ- 
mental and use requirements in 
areas where standard aircraft tube 
fittings have been subject to fail- 
ure. Series 400,000 unit features in- 
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Severe Thermal Shock and Pressure Tests prove that 


Sond ~ TUBE FITTINGS 
SOLVE YOUR PROBLEMS 
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TEMPERATURE VS TIME RECORDING: The peak temperatures 580° to 600° F. occurred during 
the maximum pressure period. 750° F. steam was used but inability to keep insulation intact due 
to severity of the thermal shocks limited the maximum temperature. The minimum temperatures 
occurred during the cold water flush. 


0000 qo0o0oO0o0O 0 0O 00 00 00 0000 O00 C0C0OC0C CCC CCoCcoCcCce 


PRESSURE VS TIME RECORDING: The maximum pressures on the chart were produced by 600 
psi superheated steam at a source temperature of 750° F. The minimum pressures were the result 
of opening the system dump valve and flushing with 50° F., 500 psi cold water. 


The tests recorded on the above charts were conducted on one inch carbon steel hydraulic tubing 

(ASTM-A-179) using carbon steel SWAGELOK Fittings. Thirteen to sixteen SWAGELOK Tube Fitting 

connections were in the systems and 1200 severe thermal shocks were applied on each of two dif- 

ferent tubing configurations without leaks or failure. The conditions used in this test were considered 

casualty or mal-operation conditions and are not recommended practice for any system design. 
These tests prove that for steam system instrumentation and steam tracing service, SWAGELOK 
Tube Fittings solve your problem. 


Visit SWAGELOK Booth 


1108 at the Design Engi- : 
neering Show, Cobo Hall, ~ NWS © TUBE FITTINGS 


Detroit, May 22-25, 1961 


Crawford Fitting Company + 884 East 140th Street - Cleveland 10, Ohio + Crawford Fittings (Canada) Ltd., Niagara Falls, Ontario, Canada 
Circle 419 on Page 19 





HYDRAULICS, INC. 


GR COMMERCE, GEORGIA 


ee Tapae ee ht Bia Oe 
Photo courtesy of Kelly-Creswell Co., Xenia, Ohio 


transfer paint 
from drums to 
pressure tanks on 


highway marking machine 


@ PRESSURE: 100 PSI 


Series 3600 


@ CAPACITY: 40-300 GPM 


Roper Series 3600 pumps have been a dependable part of Kelly- 
Creswell highway zone marking machines for many years. The 
Series 3600 HBZRV-2A model transfers paint mixture from drums 
to pressure tanks, delivering trouble-free, low-maintenance service, 
even when handling light-reflective paint containing highly abra- 
sive granules. Roper tank truck pumps are compact, complete units, 
built with drive shafts on upper or lower gears, depending on type 
of mountings to be used. Built-in steam chests are available. Series 
3600 pumps are specified by many manufacturers of original equip- 
ment for the petroleum, process, packaging, and chemical indus- 
tries for dependable service in handling a wide variety of liquids— 
thick or thin—under all kinds cf industrial conditions. 


GEARED TO THE ROUGHEST USE 


= TWO equal sized, heat-hardened alloy helical gears are the only 
moving parts. Perfectly balanced construction, accurate machining, 
provide vibration-free service. 


p> FOUR heavy-duty, high-lead bronze or chrome-iron bearings, 
hardened for long service, support pumping gears. 


PRECISION-GROUND steel shafts are induction hardened at bear- 
ing and packing surfaces. Special shaft lengths are available to fit 
your equipment requirements. 


For information about how Roper pumps can serve 
your equipment, contact your Roper dealer. 
Send for “How to Solve Pumping Problems” booklet 


Dependable pumps 
since 1857 
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ternal sealing surfaces and a re- 
placeable, reusable metal seal which 
suffers no debilitation due to chemi- 
cal action, radiation, age, or tem- 
perature. Union, attached positively 
to the tube end, is 50 per cent 
lighter than comparative standard 
AN fittings. Fittings and seals are 
available in corrosion-resistant steel, 
aluminum, and other alloys. Har- 
rison Mfg. Co., 2908 N. Naomi St., 


Burbank, Calif. 
Circle 703 on Page 19 


Flange Nut 


is combined nut 
and washer 


New flange nut combines both nut 
and washer in one cold-forged piece. 
Flanged face eliminates the need for 
extra washers and can be used to 
gap oversized holes, provide extra 
bearing surface, and maintain pres- 
sure in vibration absorbers. Nut can 


also be supplied with Uni-Torque 
locking in a wide range of sizes. 
MacLean-Fogg Lock Nut Co., 5535 
N. Wolcott Ave., Chicago 40, IIl. 
Circle 704 on Page 19 


Mylar Laminate 


has good chemical 
and moisture resistance 


X6G-280 thin, glass-cloth epoxy 
laminate is available in continuous 
sheets, strips, and coils of any 
length in thicknesses of 0.015, 
0.022, 0.032, and 0.062 in. Laminate 
has excellent dielectrics, high 
strength-to-weight ratio, and ex- 
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At Lamb? every fractional horsepower motor design problem 
is special. Because the problems are special, Lamb engineers 
funnel their years of ““know-how” into each intricate project. 
The result: unusual benefits for you. 


Fractional horsepower motors from Lamb incorporate the 
best possible design, flexibility, and production economy. 


If you have a special motor problem... here’s what you can 
expect from Lamb. Into the design goes years of experience 
in power components for aircraft, domestic and industrial 
products. Out of the design comes a personalized motor that’s 
dependable, smooth and efficient. 


Circle 421 on Page 19 


‘ At Lamb Electric...Engineers with FHP motor 
“know-how’ solve intricate design problems 


Cost-wise, you’re way ahead, because Lamb Motors are 
mass-produced at the most favorable cost. 


Write today for descriptive folder. Or ask to have a District 
Engineer call and set up a personalized ‘‘ Motor Conference”’. 


THE LAMB ELECTRIC COMPANY : Kent. Ohio 


A Division of American Machine and Metals, Inc. 
In Canada: Lamb Electric— Division of Sangamo Company, Ltd. 
Leaside, Ontario 


nb Electric 


rractionat wonserower MOTORS 


Divisions of American Machine and Metals, inc., New York 7, New York TROY LAUNDRY MACHINERY 
RIEHLE TESTING MACHINES » DE BOTHEZAT FANS * TOLHURST CENTRIFUGALS * FILTRATION ENGINEERS ¢ FILTRATION FABRICS 
NIAGARA FILTERS *« UNITED STATES GAUGE * RAHM INSTRUMENTS °* LAMB ELECTRIC CO. * HUNTER SPRING CO. * GLASER-STEERS CORP. 
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THE CARLYLE JOHNSON MACHINE CO. 


MANCHESTER, CONNECTICUT 
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Takes performance 
guesswork out of 
power transmission design 


With these performance-proved units, you 
can save time and money in designing and 
building clutches and brakes exactly tai- 
lored to the requirements of your applica- 
tion, At the same time, you can be sure that 
they will equal the performance and smooth 
operation of proved MAXITORQ clutches 
and brakes. DISC-PACS are simply the 
“heart” of a clutch or brake... the discs, 
separator springs, and locking plate... 
supplied as a complete self-contained unit 
for the convenience of design engineers 
and equipment builders. 


Produced in a full range of sizes and capac- 
ities from % hp. to 15 h.p. Bulletins 
available on other MAXITORQ products: 
Floating Disc clutches and brakes, Electric 
clutches, Overload Release clutches, low- 
cost Single Disc clutches, and clutch or 
brake friction discs. Write Dept. MD. 


db 
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cellent chemical and moisture re- 
sistance. Pore-free, high dielectric 
surfaces are provided by Mylar 
which is bonded to both faces. Bond 
strength exceeds 750 psi. Swedlow 
Inc., Box 2334, Youngstown 9, 
Ohio. 

Circle 705 on Page 19 


Wood Insert 


provides high strength in 
blind and through holes 


High-strength, low-cost wood insert, 
Groov-Pin WH-series, is die cast of 
Zamak. It is suitable for use in 
blind holes as well as through holes, 


and is available in 144-20, 5/16-18, 
and 4-16 sizes. Groove-Pin Corp., 
1125 Hendricks Causeway, Ridge- 
field, N. J. 

Circle 706 on Page 19 


Silicone-Epoxy Compounds 


for potting, caulking, 
and encapsulation 


Eccosil epoxy-silicone rubber com- 
pounds are available for potting, 
impregnating, caulking, and mold- 
ing in a variety of applications. 
Eccosil 4850 is a general-purpose 
RTV silicone-rubber compound, 
with a temperature capability to 
600 F, used for potting, caulking, 
and mold making. Eccosil 4640 is 
a low-weight RTV silicone rubber 
with 600F temperature capability. 
Weight is under 40 lb per cu ft. 
This material is for airborne ap- 
plications. Eccosil 4712, a general- 
purpose epoxy-silicone, has 450 F 
temperature capability. Available 
for potting applications, it retains 
flexibility after heat aging. Eccosil 
4520, a low-viscosity, epoxy-silicone 
impregnant and potting compound, 
has 450F temperature capability. 
Applications include impregnating 
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and dip-coating transformers and 
coils. Emerson & Cuming Inc., Can- 
ton, Mass. 

Circle 707 on Page 19 


Teflon Sheet 


is available in large sizes 


Sheet forms of Teflon TFE-fluoro- 
carbon resin up to 8 in. thick and 
25 in. square are now available. 
Sheets are designed to provide 
fabricating savings and new design 
possibilities in the electrical, chemi- 
cal, and mechanical industries. 
Polymer Corp., 2120 Fairmont Ave., 
Reading, Pa. 

Circle 708 on Page 19 


Tubing Valve 


for temperatures to 1000 F 
at pressures to 30,000 psi 


Hi-Temp stainless-steel tubing valve 
incorporates an elongated stuffing 
box which removes the packing from 
the “hot zone” in the valve body. 
Valve is designed for gas or liquid 
service at temperatures to 1000 F 
and at pressures to 30,000 psi. Two- 
piece stem does not rotate against 
the seat, eliminating the possibility 


of galling or scoring either seat or 
stem. Autoclave Engineers Inc., 2945 
W. 22nd St., Erie, Pa. 

Circle 709 on Page 19 


Air Power Cylinders 


can be side, cap-end, 
or head-end mounted 


Series C 200-psi air cylinder is avail- 

able in 114, 134, 214, 35%, and 

4l/,-in. bore sizes with standard 

strokes to 20 in., single and double 

rod-end models, in three basic 
(Please turn to Page 342) 
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Keeping tabs on the nickels, dimes, quarters Special instrument counters play an impor- In making tin cans, and in packaging them, 
that go into hundreds of vending machines— tant role on aerial cameras for many jobs Veeder-Root electronic counters with photo 
that’s what Veeder-Root electrical and mechan- such as locating plant sites, mineral prospect- electric input record production at speeds up 
ical counters do with unfailing accuracy. ing and for general reconnaissance. to 300,000 units per minute. 


Regulate, Actuate, Correlate with Veeder-Root Counters! 
Here’s a fast, low-cost way for you to record facts...co- 
ordinate operations...automate your plant machinery. 
Whether you include these versatile counters in your new 


*n 
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Veeder-Root counting controls for industry, defense and space exploration 


Radar and missile-tracking systems rely on Veeder-Root indicating and remote digital Watchman for water. Another job for Veeder- 
read-out counters help maintain inventory Root counters. Instalied on modern meters, 


the positive precision of Veeder-Root instru- 
ment counters for instant read-out of range control of packaged and fluid goods, recording these mechanical counters gauge flow... pre- 
and azimuth or coordinate position. usage, balance on hand, re-ordering points. vent waste of industry’s precious raw material. 


designs or add them to your present production line 
you increase equipment value and performance. Send 
for details on the latest developments. Write Veeder-Root 


Inc., Hartford 2, Connecticut. count on Veeder-Root 


Visit Booth 243 at the Design Engineering Show, Cobo Hall, Detroit, May 22-25 
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POSITIVE 
CONTROL FOR 
PROBLEM 
FLUIDS! 


If suitable barstock material is 
available, any problem fluid can 
be throttled or provided with 
positive on-off control. Dahl 
BANTAM Control Valves, fea- 
turing barstock bodies, handle 
any chemical fluid except liquid 


pneumatic operators and control 
positioners, standard models are 
rated at pressures up to 1000 psi 
at 450°F. Compactness, quality 
construction, and ruggedness 
also contribute to their virtually 
unlimited application versatility. 
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(Continued from Page 339) 
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mounting positions — side, cap-end, 
or head-end. Friction is minimized 
by an oil-impregnated, bronze-rod 
bushing. Hannifin Co., Dept. 116, 


501 S. Wolf Rd., Des Plaines, II. 
Circle 710 on Page 19 


metals like sodium and similar 
fluids where excessive tempera- 
ture is a restriction. 

BANTAM features include ex- 
cellent flow characteristics, low 


REQUEST Catalog B-1 for 
complete data on these versatile 
valves . . . for positive control of 
your problem fluids! G. W. Dahl 
hysteresis, and fast response. Co., Inc., 83 Tupelo Street, 
Offered in a wide selection of _ Bristol, Rhode Island. 


G. W. DAHL Co., INC. 


SPECIALISTS IN COMPACT VALVES AND CONTROLS 


| Subfractional-Hp Motors 


have high starting torque 


Model L_ subfractional-horsepower 
motor is a 117-v, shaded-pole in- 
duction unit designed specifically 
for typewriters, business machines, 
and similar equipment demanding 
high torque, compact design, and 
low cost. It is available with or 
without clutch. Model H features 
high starting torque combined with 


. DAHL - G. W. DAHL + G. W. DAHL + G. W. DAHL > G. W. DAHL 


THVG'"M ‘9 + THVG'M'S + TIHVG'M'D + TIHVaA'M'D * IHVG’M ‘SD 


G. W. DAHL 


o 6. W 


. W. DAHL - G. W. DAHL +: G. W. DAHL «- G. W. DAHL -« 
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WILBOW precision 
seals improve power 
cylinder action 


i) 


Check seal 
cushions by 
WILBOW 
provide 
effective 
cushioning of 
HANNA- 
POWR®* 
AIR Cylinders. ceeeiae e*, 
compact size, making it suited to 


gear trains, air circulation, and re- 
mote controls. Alliance Mfg, Co., 
Dept. MJ, Alliance, Ohio. 

Circle 711 on Page 19 


Each cushion valve in The Hanna POWRMATION®* Cylinder 
shown above has been precision engineered and manufactured 
to stop heavy and fast moving loads without severe impact or 
bounce. Seals conform to high standards including excellent 
uniformity and long life—thanks to the special properties of 
the synthetic materials used and the manufacturing experience 
of WILBOW in producing custom rubber parts. 
WILBOW specializes in the manufacture of precision mechan- 
SEND FOR ical rubber parts to meet the most rigid performance require- 
COMPLETE ments. A full range of the newer synthetics, natural or silicone 
WILBOW CATALOG polymers plus the broadest production versatility . . . including 
molding, lathe cutting, extruding or punching . . . is at your 


service. Why not check your needs with WILBOW? 
*HANNA-POWR and POWRMATION are re gistered trademarks of 
Hanna Engineering Works, Chicago, IIl. 


The WILLIAMS-BOWMAN RUBBER CO. 


1951 South 54th Avenue e Cicero 50, Illinois ¢ (Chicago Suburb) 
Mfrs. of molded, punched, extruded and cut rubber goods. Specialists in pro- 
ducing rubber covered rolls, silicone rubber parts and bonding rubber to metal 


Printed-Circuit Connectors 


resist vibration over 40g 


Fuz-lock printed-circuit connectors 
have female contacts similar to min- 
iaturized fuse clips. Units sustain 
prolonged vibration of over 40g from 
5 to 2000 cps without circuit dis- 
continuity. Positive pressure and 
moisture seals are provided. Design 
temperature is —60 to +450F. 
Circle 427 on Page 19 MacuHine DesIcn 


342 





HOW FORGED PARTS 
help airplanes haul 
bigger payloads 


Forged aluminum aircraft 
bulkhead 48 inches long, 
weighs 56 pounds. 


Modern hydraulic forging press exerts 35.000 tons pressure. 


In an airliner, every pound of weight saved is worth hundreds of dollars 
...in revenue-making payload. And in military aircraft, pounds saved mean 
added miles-per-hour ... or added load carried. 

In commercial products... trucks, cars, materials-handling equipment... 
the pounds of dead weight you eliminate by using forgings make money 
year-after-year for the operator. The forging process lets you put the metal exactly 
where you need it to carry the load, withstand shock or vibration, 
endure torsion. And with not a surplus ounce of non-working weight going 
along just for the ride. 

Forged parts are the designer’s friend... strong where strength is needed, 
lowest in weight, twice-worked by original rolling of the best metals 
plus the hammer blows or high pressures of the forging process. 


Write for literature to help you specify, design, and procure forged parts. 


Me 


Whew itd aw vital part, desiqn it to be (CRG! 


Drop Forging Association * Cleveland 13, Ohio 


Names of sponsoring companies on request to this magazine 
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cam 
followers 
and yoke rollers 


engineered to precise standards 


a 


HCS CAM FOLLOWER CTA CAM FOLLOWER CTY YOKE ROLLER 


Each component of every Smith Cam Follower and 

Yoke Roller is carefully engineered, machined and 
finished to the most exacting standards and dimensions. 
As a result, Smith Cam Followers and Yoke Rollers 
perform with uniform reliability. 


Standard Smith “CTA” (interchangeable) or “HCS” (High 
Capacity Stud) Cam Followers and “CTY” Yoke 

Rollers will give you outstanding performance with 
long, trouble-free life. 


Smith/Align Bearings are new self-aligning 
bearings that are specifically designed for 
applications which are extremely critical—where 
dependable performance is vital and failure 

too costly to tolerate. Smith/Align Bearings will 
function smoothly, without bind, yet with as 


little as .0002” clearance between ring and ball. 


Better distributors throughout the country stock and sell 
Smith Cam Followers and Yoke Rollers. 


Write for the handy, quick reference data sheets on Smith Cam 
Followers and Yoke Rollers and for full information on 
Smith/Align Bearings. 


Smith Bearing Division / Accurate Bushing Company 
441 North Avenue, Garwood, New Jersey 


Manufacturers of: Needle Bearings, Cam Followers, Yoke Rollers, Jet Engine After 
Burner Rollers and Bearing Assemblies, Airframe Standard and Special Bearings, 
High Temperature and Severe Wear Precision Parts. 
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Male contacts with 0.156-in. spac- 
ing are staked to printed-circuit 
boards or tape cable without solder- 
ing. Single and double-sided con- 
nectors provide circuit combinations 
for boards, tape, and wiring for 5 
to 86 contacts. Matrix Science Corp., 
3311 Winona Ave., Burbank, Calif. 

Circle 712 on Page 19 


Flow Meters 
have interchangeable tubes 


New flow meters are available for 
purge and low-flow applications. 
Basic unit, Model 125, features in- 
terchangeable tubes, a rigid body, 
and intergral characterized needle 
valve with stainless-steel or glass 
floats. One-piece body construction 
features Plexiglas shield which pro- 
vides side-lighting of the tube for 
easy readability. It is available in 
either chromed brass or type 316 
stainless. Interchangeable tubes pro- 
vide a range of 0.2 to 90 scf per 


hour of air and 0.05 to 20 gph of 
water. Devco Inc., Box 374, Hat- 
boro, Pa. 

Circle 713 on Page 19 


Indicator-Light Capsules 


have three-color 
legend area 


Tri-Color indicator light capsules 
have legend areas illuminated in 
any one of three colors. White 
lamps and a color filter provide the 
three colors in a single indicator 
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METHOD 


IMPROVES RELIABILITY OF PRESS FITS...CUTS COSTS 
.. Without A Penny Invested in Equipment! 


Simply apply a few drops of LOCTITE Sealant to 
press fit assemblies. Look at these production assembly 
advantages: 


e Greatly increases reliability of interference fits and other 
methods of metal-to-metal assembly. 
Requires no expensive equipment—the plastic bottle 
is the applicator. Can be used for automatic or mass 
application with simple ‘“‘around-the-shop”’ parts. 
Increases allowable tolerances—reduces machining costs. 
Reduces materials costs—minimizes design requirements. 
Facilitates assembly of delicate parts—reduces danger 
of deformation. 
Facilitates proper concentric fit of mated parts in line- 
to-line fits—this liquid-turned-to-solid mates parts better 
than any metal-to-metal contact possible. 
. and parts can be disassembled with standard tools and 
techniques. 


WHAT IS LOCTITE? LOCTITE Sealant is a penetrating 
liquid resin with low viscosity that hardens when confined 
between closely fitted metal surfaces. It ‘“‘wicks in” between 
the most closely mated of matched precision surfaces and 
hardens into a strong, heat-, oil-, grease-, solvent- and 
vibration-resistant bond. LOCTITE completely fills the 


LLOGT ATE scatanr 
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space between the surfaces . . . adds its sheer strength to 
that of the press fit. There are no solvents to evaporate 
—no caialyst to mix. 

On the production assembly line and in other areas, too, 
the LOCTITE Method replaces and improves many dif- 
ferent mechanical means of locking—retaining—sealing. 
LOCTITE Sealant has already brought these benefits and 
savings to such leading companies as: 


Bendix Corporation 

Consolidated Diesel Electric Corp. 
The Maytag Company 
Westinghouse Electric Corp. 


Norge Division, Borg-Warner 
Remington Rand Univac 


Philco Corp.—Government & 
Industrial Div. 

General Dynamics Corporation, General Electric Company 
Electric Boat Division Raytheon Mfg. Co. 

Reeves Instrument Corporation McDonnell Aircraft Corporation 


Veeder Root, Inc. 


Details on your particular application bring immediate 
response from our Application Engineering Dept. Or, better 
yet—make your own convincing test. Mail check for Test 
Kit No. 10-10 ($16.50 complete). 


) 


J RETAINS i : a 
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American Sealants Company e@ 111 North Mountain Road 


Hartford 11, Connecticut 
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DO YOU HAVE THE BEST 
CHAIN SELECTION 


For Efficient Operation 
of your installation? 


| 
| 
| 


unit. Capsules use miniaturized 
circuitry and components for in- 
stantaneous display of visual in- 
formation in color and in small 
packages. Units can be mounted 
in compact modular arrangements 
flush with the panel, side-by-side, 
or stacked vertically. Single light 
assembly can be removed from a 
stack without disturbing the others. 
Color filters, nomenclature strips, 
and lamps are readily changed by 
pressing on the lens to eject. Radar 
Relay In¢., 2322 Michigan Ave., 
Santa Monica, Calif. 

Circle 714 on Page 19 


Urethane Foam 
has self-adhesive backing 


Pressure-sensitive urethane foam, 

| after removal of its paper backing, 

| adheres firmly to any clean, dry 

Without correct size ; | surface. Foam is unaffected by re- 
chaining, you are risking > | peated flexing and prolonged comi- 
the chance of breakdown that can =. : 2 | pression, has excellent vibration- 
severely set back production and | damping and sound-absorbing qual- 
result in loss of profit and payment ities, and resists water, oils, chemi- 


of overhead on unproductive machinery. | cals, rot, fungus, mildew, and ter- 
mites, It is available for a wide 


variety of cushioning, insulating, 
and sealing applications. Foam is 
produced in sizes, shapes, and col- 


Consult Acme’s Engineering Department for 

assistance in selecting the proper chain for your instal- 

lation. By taking into consideration such factors as horsepower 

to be transmitted, size and speed of shafi, space limitations, etc. this will ificati 

determine the standard size of chain required to do the job best. This size —— es ee — meatal “wes ee 
: , | Air-O-Plastic Corp., Union City, 

or any other can be obtained off-the-shelf from your local Industrial | N 

Distributor. | N.J- 


Your Industrial Distributor can supply you promptly with Acme Roller 
Chains in 12 standard sizes from 14,” pitch to 214” pitch. He has the full | 
cooperation of our Engineering Department. Contact him. Electrical Outlet Plug 
/ 
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for hazardous 
industrial atmospheres 


, wei leila Hubbellock explosionproof electrical 
t t. : 
[Icme 4) for new ilt, 100 poe etm ; receptacle and plug prevent arcing 


log with engineering section. 





Pain RELIABLE CHAIN DRIVES FOR ALL INDUSTRIES 


as ROLLER CHAINS, SPROCKETS, CONVEYOR CHAINS, FLEXIBLE 
Cosy, a ae COUPLINGS, ATTACHMENTS. (Special and Standard) 


MASSACHUSETTS 





4 
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machine builders 


In their 100 years of pump progress, Ing- 
ersoll-Rand has established a reputation 
for solving liquid movement problems for 
machine builders. Famous I-R engineering 
is unmatched anywhere . . . whatever 
your design requirements for mounting, 
flow or pressure, there are thousands ot 
models and types to choose from . . . or 
we'll make one to suit your most 


exacting need. 


Why not check with the world’s foremost 


centrifugal pump builder regarding your 
pumping problems. You can get complete 
details from the pump specialist at your 
nearby I-R branch office—or direct from 


our New York headquarters. 


over a century of pump progress 


from the leading manufacturer . . . 


Ingersoll-Rand 


80A9 11 Broadway, New York 4, N. Y. 


Immersion or sidewall 
units to 714 HP for 

deliveries to 425 gpm, 
heads to 170 ft. OTHER I-R PUMPS AVAILABLE 


mY EN | on 
Ve | a 


= 


Self-priming Motorpumps Cradle mounted Horizontally split 
pumps pumps pumps 
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Bearing at left has 1.75” bore, 
while tandem bearing in main 
illustration has 17:0” bore. Yet both 
are standard,-<ataloged items.’ 


Over 400 Cataloged Thrust Bearings 


to fit your every need... 


When you need a thrust bearing, no matter how special, 
Rollway is ready with the know-how and the precision machinery 
to design and produce it for you. 


Our engineers will gladly consult with you regarding any 
standard or special-purpose types you need. No cost. No 
obligation. Rollway Bearing Co., Inc., Syracuse. N. Y. 


Complete line of Radial and Thrust Cylindrical Roller Bearings 


ENGINEERING OFFICES: 


Select from 7 


ROLLWAY 
Standard Types 


designed, tested and 
ready for production with 
load capacities to 
4,800,000 pounds. 


Ask for Catalog 
PT-659. 


® : 
R 0 LL Wi re 4, Syracuse * Boston * Chicago * Detroit * Toronto 


Pittsburgh * Cleveland * Seattle * Houston 
BEARIN GS Philadelphia * Los Angeles * San Francisco 
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when appliances are connected or 
disconnected at wall outlets. To 
prevent explosive gases or fluids 
from accumulating inside the plug, 
plug is designed so that a self-hard- 
ening, epoxy insulating resin is 
poured into its shell at the time 
the three-wire appliance cord is 
fastened to its‘terminals. Insulat- 
ing resin fills all air spaces where 
flammable gases or moisture might 
collect inside the plug, and hard- 
ens to form a watertight, vaportight 
mass. Connections cannot loosen 
to cause sparking, and plug and 
cord can be washed safely when 
plug is removed from wall outlet. 
Explosionproof wail outlet recep- 
tacle allows no current to flow 
through it unless plug has been 
completely inserted and rotated 22- 
25 deg clockwise. Harvey Hubbell 
Inc., State & Thomas Streets, 
Bridgeport, Conn. 
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Sight-Flow Indicator 


for checking fluid 
in pipeline 


Flow-E;e_ sight-flow indicator has 
double sight glasses for clear ob- 
servation of fluid in a pipeline, even 
under poor lighting conditions. It 
uses machined recesses and retain- 
ing rings for even seating of the 
sight-glass gaskets to prevent leak- 
age. Schutte & Koerting Co., Dept. 
M-V, Cornwells Heights, Bucks 


County, Pa. 
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General-Purpose Relay 


is small, four-pole, 


double-throw type 


KHP relay, slightly larger than | 
cu in., is a 4PDT unit rated for 
loads from dry circuit to 3 amp at 
30 v de or 115 v ac resistive. Coil- 
operating voltages range from 6 to 
110 v dc. The general-purpose 
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Should auld acquaintance be forgot 2 


Except for depressions, floods and famines, 
the sales of one of our real old-timers have 
been booming every year since its intro- 
duction in 1944. The whole thing got 
started when we were requested to build a 
precision DC relay for floating mines that 
would surely work after it and the mine 
had been dropped out of an airplane. We 
tried, and the relay worked — until the 
mine went off. After the smoke cleared, 
and small, long-lived rectifiers and diodes 
came along, an AC version was hatched. 
Seventeen years later, it’s no surprise (to 
us, at least) that 34 standard variations 
have successfully found their way into 
customers’ circuits. 


This acme of perfection, reliability and joy 
to the Management’s heart is the Series 5, 
which is used in either AC or DC circuits 
to provide: release and operate points 
very close together; break delay; constant 
operate voltage despite wide temperature 
variation; dual coils for differential opera- 
tion; or meter protection from DC voltage 


or current overloads. The “5” can operate 
on as little as 1 mw., contacts will switch 
up to 3 amps (depending on sensitivity), 
and available enclosures range from none 
to hermetically sealed. 


The Series 5 relay is now widely used in 
burglar alarms, coin-operated arcade 
games, temperature monitoring controls 
with Sigma Magnetic Amplifier Relays, 
boiler water salinity controls, battery 
chargers and R/C models, as well as in 
G.I. equipment. The reasons are probably 
(1) its combination of high sensitivity and 
stability in hard-knock applications, (2) 
the “special” characteristics you can get, 
usually at non -special prices, and (3) the 
fact that the relay works the way the 
specs say it does. 


* * * 


This has been No. 113 in an endless series 
of messages designed to focus public 
attention on Sigma’s sincere desire to 
sell relays. 


At the DESIGN ENGINEERING SHOW 
Sigma products on display at Booth 211 


May 22-25 


Cobo Hall, Detroit 


SIGMA 


SIGMA INSTRUMENTS, INC. 
89 Pearl Street, So. Braintree 85, Mass. 
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MODERN 
ELECTRONIC 


ENGINEERING 


GIVES PRECISE 
MOTOR SPEED 


CONTROL 
1/100 — 10 H. P. 


Modern industrial electronic en- 
gineering has been coordinated 
with electric motor design to 
provide « versatile means for 
obtaining the full possible ad- 
vantage of speed control in DC 
motors while operated from the 
regular alternating current power 
line. Grid controlled “Thyratron” 
tubes are utilized for power con- 
trolled stepless variation to sup- 
ply motor armature power. 
Patented feedback, or “Servo” 
circuits provide constant torque 
capability over wide speed ranges 
of as high as 60 to 1 in some 
models and a minimum of 20 


to 1 in others. 


DIV. of “ELECTRO DEVICES, Inc. 
4 Godwin Ave., Paterson, N. J 


ARmory 4-8989 
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Stents” 
‘cen me 


unit operates on as little as 0.5 w 
minimum power, 0.9 w nominal, 
and 2.0 w maximum at 25 C. Re- 
lay incorporates a translucent nylon 
dust cover. Potter & Brumfield, 
Div., American Machine & Found- 
ry Co., Princeton, Ind. 
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Pushbutton Enclosures 


have sloping front 
configuration 


Line of pushbutton enclosures is for 
use wherever slanted control sur- 
faces are needed, and can _ be 
mounted on the tops or sides of 
machinery with the working surface 
in any desired plane. Box is avail- 
able in 13 sizes—for one to 25 push- 
buttons. Holes take all makes of 
standard-size, heavy-duty, oiltight 
pushbuttons. Entire box is 14-gage 
sheet steel with welded seams. En- 


closures are completely oil and dust- 
tight and cannot crack. Hoffman 
Engineering Corp., Anoka, Minn. 
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Copper-Clad Laminates 


are fire-retardant, 
cold-punched types 


Principal applications of two new 
fire-retardant, cold-punch, copper- 
clad laminates, paper-base phenolics 
of XXXPC grade, are expected to 
be in radio and television printed 
circuits. Grade 65MO5 is recom- 
mended for small circuits or min- 
iaturization. It has high bond 
strength and high solder resistance. 
The 65MO6 laminate is suitable 
in automatic fabrication processes 





N50) 

FINE TUBING 

IN ALUMINUM 
ALLOYS? 


@ Production mills provide rough 
drawn aluminum alloy tubing in the 
standard, large sizes. But the redraw- 
ing of fine, seamless tubing with any 
needed O.D. between 0.010” and 
0.375” and wall thicknesses from 
0.035” +0.0005” to 0.001” +0.00025” 
is UNIFORM’s specialty. UNIFORM 
TUBES provides the precision alumi- 
num alloy tubing such as that which 
goes into the fabrication of light- 
weight, highly accurate instrument 
pointers and other critical applications. 

Through skills developed over the 
years and by continuing devotion to 
precision craftsmanship, UNIFORM 
meets close tolerances in every 
dimension even cutting tubing in 
lengths to +0.003”. Tubing ends are 
always free of burrs and concentricity 
is preserved. 

Fine tubing drawn to your specifi- 
cation is available in high purity 
aluminum and aluminum alloys 
1080-C, 1100, 2024, 3003, 5052, 6061, 
6951, 7075 and the new high-strength 
alloy UT-58. 

Even though tubing is drawn to 
your exacting requirements, if you 
need delivery “yesterday,’’ UNIFORM 
will produce fastest delivery possible. 
Write for information on this tubing 
or on tubular parts fabricated ‘“‘at the 
mill” from these alloys as well as 
alloys of copper, nickel, steel and the 
precious metals. Sizes up to 3-inch 
O.D. on application. 


UNIFORM 


TUBES, 


ING. COLLEGEVILLE 2, PA 


HUxley 9-7276. TWX-CGVL 1044 
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Wthis simple fastener 
cut the cost 
of your product e 





Rolipin aids standardization and reduces inventory 


Rollpin readily replaces taper pins, grooved pins, straight pins and 
set screws; it can be used as a locating dowel, hinge pin, cotter pin, 
stop pin or, in some applications, even as a rivet. Thus, when you 
standardize on a Rollpin you can drastically reduce the variety of 
fasteners in your inventory—save money in purchasing, storage 
space and stock handling. 














Rollpin simplifies production processing .. . saves man-hours 


When you use Rollpin you can eliminate costly precision drilling, or 
tapping operations. And there’s no need for any secondary locking 
operation—such as lock wiring or peening. That’s because Rollpin 
is a slotted tubular steel spring whose chamfered ends drive easily 
into standard production-drilled holes, compressing as driven. The 
spring tension against the hole walls retains Rollpins securely 
against severe vibratior. Independent studies have shown that in- 
stalled costs of Rollpin are as much as 91% less than those for a 
dowel pin or 95% less than the installed cost of a taper pin. 














Rollpin simplifies product maintenance 


Only a drift pin or standard punch is required to remove a Rollpin. 
The slotted tubular shape and the spring action principle do not 
damage hole walls or enlarge the original hole diameter. Conse- 
quently the same pin is easily re-inserted and can be used again and 
again. Mail our coupon today for the complete Rollpin story. 


Dept. R58-54 Elastic Stop Nut 
Corporation of America 
2330 Vauxhall Road 

® Union, New Jersey 

















Please send the following free 
fastening information 

0 Rollpin bulletin 

0 ELASTIC STOP® nut bulletin 








a product of 0 Here is a sketch of a fastening 


Elastic Stop Nut Corporation of America wa e€ 7 Zone___State___ 
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Let Warner Automotive's staff 
develop a special gear box for your 
needs, as was done for the CASE 200 
Hay Baier... a rugged, dependable, yet 
lighterweight gear box with housing 
of malleable iron, hypoid gears 
carburized for long life, integral ring 
gear carrier and splined crankshaft, 
tapered root spline on input shaft, 
anti-friction bearings throughout. 
Consult Warner on any mechanical 
power transmission problem— 
without obligation. 


_ AUTOMOTIVE DIVISION 


BORG-WARNER CORPORATION 
AUBURN, INDIANA 

For Hydraulic Power Transmission, 
See Wooster Division 
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that require close registration of 
holes and circuits. Laminate is 
warp-free, has high impact strength, 
high adhesion, high insulation re- 
sistance, and low moisture absorp- 
tion. Micarta Div., Westinghouse 
Electric Corp., Hampton, S. C. 
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Centrifugal Pumps 


with capacities to 400 gpm 
and heads to 150 ft 


Packaged, close-coupled, end-suction 
centrifugal pumps are available in 
a range of sizes from 34 x 1 to 3 
x 3 in. Capacities range to 400 gpm 
and heads to 150 ft. Complete 
disassembly without disturbing suc- 
tion or discharge piping simplifies 
inspection and maintenance. Ver- 
tical centerline discharge makes the 
pumps self-venting, eliminating the 
possibility of vapor lock and pro- 
viding smooth-running operation 


with low noise level. Stainless-steel, 
34, in. diam through seal assembly 
eliminates deflection and assures 
long seal life. Aurora Pump Div., 
New York Air Brake Co., Aurora, 
Ill. 
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Hydraulic Gages 


are direct-action 
completely enclosed units 


Compact hydraulic gages are cali- 
brated in four pressure ranges, and 
operate on the positive direct-action 
principle. Spring-loaded, pressure- 








10" to 1.125” O.D. . .. wall 
thickness down to 0.0015” . 
held to extremely close tolerances. 








SHAPE 


Round, rectangular, oval or square 
—formed to any specifications. 


Copper, brass, aluminum, nickel 
and nickel-alloys, Ni-Spaen C, phos- 
phor-bronze and nickel silver. 








TECHNICAL DATA 


. .. to help your product. Write 
for Tubing Know-How Booklet to 
Precision Tube Company, North 
Wales, Pa. 


\%4 
ARECISION 


TUBE COMPANY 
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22» Saves 35 
machining operations 


This target revolver barrel is now 
being mace by the new Hitchiner 
Ceramic Sheil technique of invest- 
ment casting. 7hirty-five machin- 
ing operations are eliminated! 
Theonly external finishing required 
is partial polishing. 

Investment casting may provide 
many benefits for you...choice 
of alloy... flexibility of design... 
improved parts performance... 
reduction of costs. Maybe one of 
your parts can be made better 
for less. Write for 
complete 

technical 
and facilities 
information. 


HITCHINER 


Milford 3,New Hampshire 
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sensing mechanism is protected from 
shock damage and pressure over- 
loads by a built-in dampening de- 
vice. Size of the gages is 214 x 23% 
x 14 in. They are completely 
enclosed in hammer-tone finished 
aluminum cases with clear-plastic 
faceplates. Dial faces are white, cor- 
rosion-resistant plastic with black 
calibration numerals and graduation 
lines, Front-of-gage adjusting screw 
permits resetting to zero. Gages 
are available in four psig ranges, All 
replaceable internal parts are com- 


pletely interchangeable. A. Schra- 
der’s Son Div., Scovill Mfg. Co. 
Inc., 470 Vanderbilt Ave., Brooklyn, 


|) Ses 
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Manual Starter 


for use with 
fractional-horsepower motors 


Electric Class 10 starter provides 
manual, across-the-line, start-stop, 
or off-on control of fractional and 
1 hp, single-phase electric motors. 
Single and two-pole devices include 
a built-in, tripfree thermal relay to 
protect the motor from sustained 
overload. Two-pole starters are re- 
quired to break both lines for de 
applications, and are recommended 
for severe ac applications. Incan- 
descent or neon pilot lights to in- 
dicate operational status, and toggle 
guards which accept a padlock are 
optional equipment. Tripfree, melt- 








Use the unique precision of 
Wooster’s 2D Directional Control 
Valve... parallel circuit, open center, 
stack type with simple 3-bolt mounting 
... to control the lifting, tilting, 
positioning of agricultural implements, 
materials handling, mobile equipment 
and industrial applications. Operating 
pressures to 2000 PSI with extremely 
low losses. Built-in switch valve to 
change from 4- to 3-way operation in 
the field. Produced on building block 
principle, materially lowering cost 
without sacrifice of quality. 


WOOSTER 
DIVISION 


BORG-WARNER CORPORATION 
WOOSTER, OHIO 

For Mechanical Power Transmission, 
See Warner Automotive Division 
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KEFP AHEAD WITH HAVEG | NEW PARTS AND MATERIALS 


‘3 | ing-alloy-type, thermal-relay con- 

Fe: AW ra L Fe xX | tacts cannot be closed until over- 

| load has been eliminated and eutec- 

Haveg's Precision Molded Rigid Inorganic | tic alloy solidified. Furnas Electric 


| Co., 1045 McKee St., Batavia, III. 
INSULATING MATERIAL | a, Beans 3. 


Havelex offers all 
of these unique 
features— 


: * Dimensional Automatic Clutch 
Stability ’ : 
* 1000°F. Continuous for gasoline and diesel 
’ Temperature 6 to 10 hp engines 
Resistance 


* Dielectric Strength Centri-Dyne automatic clutch line 
* Mechanical ff id f etal ; 
Strength oO as a wiae range oO = eis In- 
* Low Loss, Low cluding standard sizes of single and 
Power Factor double-groove sheaves, chain sprock- 
* Arc Resistance Be : 
* No Moisture ets, timing-belt pulleys, and direct- 
Absorption coupling clutches. It is for use with 
Integrally Moulded F i i 
Havelex’s unusual combination of properties cou- Metal Inserts gasoline and diesel engines of 6 
pled with Haveg’s broad experience in custom » Hermetically to 10 hp. Light, strong, heavy-gage- 
molding intricate shapes offers unlimited design Sealed Inserts 
possibilities. Pictured above is a recent example 
of how Haveg solved an important probiem with 
Havelex. 
A major transistor manufacturer wanted thin- 
walled metal tubes precision molded into an Key Ahead 
inorganic material for high temperature testing of with 
his product. The tubes were contoured to facili- HAVEG=s 
tate lead insertion and removal—yet insure elec- Gooner omen mermantls 
trical contact during the testing period. FIRST IM Lxgincered PLASTICS 
Haveg engineers will be happy to work with you TAUNTON DIVISION 
on your particular project—to help you “Keep #aveG INDUSTRIES, INC. 
ahead with Haveg.” 336 Weir Street » Taunton, Massachusetts 
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ASSURED SELF- LUBRICATING SECURITY steel construction provides a built-in 


® forced draft ventilation for cooler 
WITH i UBRITE™ operation. Salsbury Corp., 1161 

4 E. Florence Ave., Los Angeles 1, 
Calif 


svieteou tate cent Circle 724 on Page 19 





Construction Boking Ovens & High Steet Mill & Overposses & Adhesive Coating 


Equipment Temp Equipment Industriel Machinery Steuctures 


conducts static charges away 
from metal, glass, plastic 


Rez-N-Glue 159 is a synthetic-rub- 
ber-base adhesive that provides ex- 
cellent specific adhesion to metals, 
glass, some plastics, and most por- 
Shee ous materials for the conducting 
es ee a= A nfillggnonsy acne iy oe Wi away of static charges. Resistance 


& Conveyor Systems Process no Plonts 4 Textile Machinery ond Accessory Equipment 





Lubrite self- lubricating bearings offer qveat versa- of the black adhesive coating to oil, 


tility in hundreds of fields where dependabilit Send for this free 20- ‘ : 
and superior performance are of prime eahones page lubrite Manual No. P gasoline, water, heat, and cold 


55 — if contoins complete 7 ‘ . : . 
Lubrite Bearings, with clean, permanent, | information, technical dota >" make it suited for use as a protec- 


maintenance-free self-lubrication are designed |ond specifications about = ayy ; ai j ss 
to withstand severe loadings, temperatures ex- |tubrite Self-Lubricoting : tive coating against rust and corro 
tremes. submersion, corrosion and other adverse | Expansion Plates and re ae sion. Coatings can be applied by 


conditions. Bushings. Write today! ; 
brushing, and each coat produces 


Lubrite may be just the bearing you need in Available now — New Manual No. 56 j i i 
your designs to obtain better results. with complete technical information about approximately a 2-mil thickness of 


Consult our Engineering Department on your LUBRITE_SELF-LUBRICATING BUSHINGS, static-conducting surface. Corro- 
coptication. No cbtigation. , sion-resistant coatings result from 


Write for your copy. ° ° 
the application of two or more 
LUBRITE DIVI SION | brush coats with allowance of about 
MERRIMAN BROS., iae. | 1 hr drying time between coats. 
188 AMORY STREET, BOSTON 30, MASSACHUSETTS | Adhesive produces a tough, elastic 
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SELECT 
THE VALVES 
TO MEET THE NEED! 


Select from full lines to operate and control a single OEM product 


... ora plant’s entire production line! 


Modern manufacturing demands quality ...and Schrader Valves have it. Complete 
lines give you almost limitless range in planning air circuitry. The many extras 
in all Schrader Valves ... superb engineering, compactness, strength, easy installa- 
tion ... make for precision operation. Your Schrader distributor is fully stocked, 
not only with Valves, but Cylinders and Accessories. He can help you with factory- 


trained experts and proven ideas. 


A. SCHRADER’S SON 





The complete range of sizes 
and types of air circuitry 
products is stocked and cat- 
aloged by your Schrader dis- 
tributor. Consult the yellow 
pages or write Schrader. 


Division of Scovill Manufacturing Company, Incorporated 
476 Vanderbilt Avenue, Brooklyn 38, N. Y. 





oe divisionof SCOVILL 
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QUALITY AIR CONTROL PRODUCTS 





NOW yw, MORE THAN EVER 


The single ball 
construction of 
the Uniboal 
Spherical Bear- 
ing permits its 
comparatively 
simple adapta- 
tion to special 
applications 
such as this 
double offset 
link. 











Where There is a Mechanical 
Linkage.....There are 


HEIM Zic¢al. 


SPHERICAL BEARING 


AUTOMATIC STABILIZATION AND CONTROL OF SPACECRAFT 
GROUND POWER PACKAGE FOR JET AIRCRAFT 

INBOARD CONTROLS, AND IN EVERY TYPE OF AIRCRAFT 
ENGINE FROM PROP TO TURBOJET 

DAMPENER LINKAGE IN MISSILES 


Unibal is the original spherical bearing with the single ball set in bronze 
bearing inserts, designed, engineered and built by The Heim Company. 


They are available from your local bearing distributor in a wide range 
of sizes and materia!s, including sintered metal components, and teflon 
linings for self-lubrication. 


Heim Unibal 


™ Rod Ends as 


used in the 
linkage for the 


Heim Unibal 
Spherical Bear- 
ing assembled 
with the vari- 


F Be able pitch sta- 


dempener in- 
B torvanes in the 


i s silationon t > 
a the Atlas fuel } jet engine, act 


manifold. , a as the pivot 
he points. 


For sales or engineering aid, or for catalog or latest bulletins, see your 
bearing engineering specialist, or write: 


THE HEHEIM COMPANY 
FAIRFIELD, CONNECTICUT 
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coating that becomes tougher and 
more heat resistant over a period 
of months. Schwartz Chemical Co. 
Inc., 50-01 Second St., Long Island 
City 1, N. Y. 
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Foot Switch 


meets dual control needs 


Positive control of up-down, slow- 
fast, and other reversible operations 
is made easier, with less foot pres- 
sure, by heavy-duty Clipper Twin 
foot switch. Each of the two foot 
switches, mounted on a common 
steel baseplate, provides a momen- 
tary contact for SPDT circuits rated 
to 20 amp, 125-250 v ac, and | hp, 
115-230 v ac. Only one external 
power cable is needed, as a tube be- 
tween treadles conceals internal wir- 
ing. Skidproof base prevents slid- 
ing, while four mounting holes al- 
low rigid attachment to floor or 
equipment. Over-all size of the unit 
is 834 in. wide, 4!/ in. deep, and 
11/4, in. high at the treadle operating 
end. Linemaster Switch Corp., 432 
Woodstock Terrace, Woodstock, 
Conn. 

Circle 726 on Page 19 


Air Cylinder 
is rated 200 psi 


Series K air cylinder features a cold- 
drawn brass cylinder barrel; hard 
chrome-plated, high-tensile-steel pis- 
ton rod with minimum yield 
strength of 90,000 to 100,000 psi; 
rolled-steel heads; and long, cart- 
ridge-type rod bearing. Fabricated 





6-amp jobs 
for esulb cost 


as 3-amp and 1l-amp Stackpole Slide Switches 


With dependable switches such as this 6-ampere Type 
SS-36-1 you can often make cost savings up to 50% 
over conventional appliance switches . . . and improve 
the convenience and styling of your electrical products 
in the bargain! 

New Stackpole SS-36-1 is but one of 15 standard types 
with U.L.I. ratings from 0.5 to 6 ampere that cover prac- 
tically any needed switching arrangement from SP-ST to 
4-position, multi-pole. And trigger knobs in 10 attractive 
colors add real decorative appeal. 


Write for Bulletin RC-12D for full details on today’s 
most complete line of versatile slide switches and acces- 
sories. 


Electronic Components Div., 


STACKPOLE CARBON CO., St. Marys, Pa. 


« STACKPOLE 
SLIDE SWITCHES 


COLDITE 70+ FIXED COMPOSITION RESISTORS * VARIABLE COMPOSITION RESISTORS » CERAMAG® 
FERRITE CORES + ELECTRICAL CONTACTS + BRUSHES FOR ALL ROTATING ELECTRICAL EQUIPMENT 
CERAMAGNET® CERAMIC MAGNETS + sucaten paceucr & SEAL RINGS « AND HUNDREDS OF 
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Can you identify 
these springs? 


A.flat B.helical cC.volute 0.extension 
€. helical F.cone_ G. helical, triple-coil 
H. rectangular section 


Over One Million 
ALCO SPRING 
DESIGNS 


ALco’s complete line of ‘“‘performance- 
rated’’ springs ranges from small 
springs for light work to heavy-duty 
triple-coil springs for heavy, sustained 
work. 

In over 80 years, ALCO engineers 
have produced more than one million 
spring designs to serve almost every 
conceivable application. 

For your next spring job, contact 
your nearest ALCO sales office. To 
obtain brochure, ALCO Springs for 


Industry, write to ALCO Products, | 


Inc., Dept. 160, Schenectady, N. Y. 


| ALCO} 








ALCO PRODUCTS, INC. | 


NEW YORK 


SALES OFFICES IN PRINCIPAL CITIES 
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steel mounts and accessories are 
available for bore sizes 11/ to 14 in. 
Machine Co., 19 
143rd St., Hammond, Ind. 
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Toggle Switch 


for use in 
electronic equipment 


Series 23000 toggle switch, available 
for general use in all types of elec- 
tronic equipment, provides long 
spring-action life, accomplished by 
the use of relatively long springs 
without any forms at the point of 
flexing. Switch also provides: Mul: 
tiplicity of circuits; three-position, 
toggle-type switch or a two-posi- 


tion switch with momentary or 
locking action; choice of contacts in 
fine silver or palladium. Silver is 
rated at 3 amp, 120 v ac non-induc- 
tive. Switch frame has four tapped 
screw holes for convenience of panel 
mounting. Switches can be mount- 
ed on 3/-in. centers with No. 3-48 
machine screws. Switchcraft Inc., 
5555 N. Elston Ave., Chicago 30, 
Ill, 

Circle 728 on Page 19 


Drum-Sprocket Brake 
for scooter-type vehicles 


A 5-in. combination drum-sprocket 
brake assembly is applicable on in- 
stallaiions where space is limited 
between the axle suspension points, 
such as on scooter-type vehicles. 
Lever-actuated, internally expand- 
ing brake mechanism is mounted 
on the axle and remains stationary. 
Drum and driven sprocket, fabri- 
cated in one piece, revolves around 
the brake mechanism. Drum is 
flanged to form the sprocket. Two 
sizes of drum-sprockets are avail- 


able—7.38 and 8.81 in. diam. 


DURA 
SEAL 


means 


VERSATILITY 


in mechanical sealing 


Dura Seal is the most extensive line 
of mechanical seals offered to industry 
today ... meeting a wider range of 
pressures, temperatures and liquids. 


Dura Seal is backed by 25 years of 
experience in the successful sealing 
of corrosive, volatile and abrasive 
conditions. 





There is a right 
type and design of 
Dura Seal to meet 
your problem. 

















For further details, write for 
free copy of Catalog No. 480-MD 


y 


> a. 
Pane we 


DURAMETALLIC CORPORATION 
KALAMAZOO, MICHIGAN 
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WON'T SMEAR ON MYLAR -ERASES ON MYLAR 


the highest professional standards. Shown: Mars-Lumograph Duralar 
pencil and lead—available in five special degrees, K1 to K5; Mars-Duralar 
Technico with adjustable Duralar degree indicator; Duralar eraser. 


Specifically designed to work perfectly on matte-surface drafting film 
of Mylar® Duralar is the newest in the complete line of Mars fine draft- 
ing products. All are imported from West Germany and are made to meet 


®1.M. for duPONT’s Polyester film. 


the pencil thats as good as it looks ra ma PSs Ss 


J.S. STAEDTLER.INC. 
HACKENSACK, NEW JERSEY 
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PERFECTION 
Flanged & Motorized 
Worm Gear 


SPEED REDUCERS 


Oe 


Perfection Motorized Worm Gear Speed Reducers are available 
in 956 different combinations, with ratios ranging from 5 to 1 
to 60 to 1, and in capacities from 1/6 H.P. to 5 H.P. This line 
of complete Motorized Reducers is available from stock for im- 
mediate delivery. Perfection “C” flange Reducers may be ordered 
complete with motor or without motor, to be used with a motor 
of your own choice. 


Flanged motor reducers offer the maximum in compactness, 
rigidity and adaptability. Through the use of standard NEMA 
face mounted motors, complete interchangeability between motors 

is provided. Motor maintenance is 
possible without disturbing the drive 
and reducer. Motor assembly is fast 
anid positive with no alignment prob- 
lems. 


pe 


Licensed under Pat. 2,868,031 j i 
& 


Write for your free copy of our new 28 page catalog 


containing illustrations, charts and tables to help you } 


choose the right Reducer for your particular application. ES 
Ask for Bulletin No. M-140. 


AMERICAN STOCK GEAR bpivision 
HARVEY, ILLINOIS 


PERFECTION GEAR COMPANY 
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Smaller sprocket has 60 teeth and 
the larger, 72. Both sprockets use 
a No. 35 chain. Depth of the en- 
tire brake-sprocket assembly is 11/ 
in. Magneto & Engine Accessories 
Div., Fairbanks, Morse & Co., 600 
S. Michigan Ave., Chicago 5, III. 
Circle 729 on Page 19 


Adhesive Compounds 


bind foams to fabrics, 
paper, metal foil 


Adhesive compounds based on acryl- 


| ic interpolymer latexes bind poly- 
| ether or polyester foams to various 


types of textile fabrics, paper, and 
metal foil. All adhesives are both 


| washfast and solvent-resistant. Rec- 
_ ommended heating time and temper- 
| ature is 3 to 10 min at 280 to 300 


F. All adhesives are applied directly 


| to the polyurethane foam by spray- 


ing, roller coating, striping, or roto- 
gravure printing procedures. Alco 


| Oil & Chemical Corp., Trenton “ve. 


& William St., Philadelphia, Pa. 
Circle 730 on Page 19 


Spiral Nozzles 


are nonclogging units 
with intermediate capacities 


TF10 and TF14 series of nonclog- 
ging spiral nozzles consist of eight 
models with pinless spiral design. 


| All are made from one piece of ma- 


terial and give good atomization 
at low pressures. Nozzles provide 


| capacities of 4 and 8 gpm respec- 
| tively at 40 psi with wide or narrow 


Circle 451 on Page 19> 




























CAPLUGS DIVISION, PROTECTIVE CLOSURES CO., INC. 
here's 2201 Elmwood Ave., Buffalo 23, N. Y. 


your MAIL a free assortment of Caplugs, literature and prices to us, 
without obligation. 


invitation 

to see how Name 
Caplugs Title. 
can protect Firm 


your 
products 


a ee a 


ee State. 


molded of tough, 
flexible Polyethylene 


« 


unaffected by 
most chemicals 





easy to apply... 
and remove 






won't chip, break, 
shred, or collapse 


Caplugs 


A full family of closures to meet almost any need you can name... . 
over 600 sizes in numerous styles and colors now in stock. 


¢ 





me.) =| DO): 
THIS NEW 

| FREE 
MANUAL 


It shows you how measurement 
of weight or force is applied 
for AUTOMATIC CONTROL 





This valuable new reference manual, packed with explanatory 
diagrams, presents many control possibilities offered by a 
proven weight-sensing principle. It shows how the principle 
is applied for control of basic operative functions in automated 
machines; for control of processing equipment; and for quality 
control operations. Here is a source of ideas that can lead to 
the solution of problems concerned with weighing or control 
by weights. Write for your free copy of “Weight Sensing.” 


THE EXACT WEIGHT SCALE CO. 
923 W. FIFTH AVE., COLUMBUS 8, OHIO 
In Canada: 5 Six Points Road, Toronto 18, Ont. 
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angle and full or hollow-cone pat- 
tern. Each model is available in 
brass, Type 303 stainless, Teflon, 
PVC, plastic, or hard rubber, Bete 
Fog Nozzle Inc., 309 Wells St., 
Greenfield, Mass. 

Circle 731 on Page 19 


Vertical Pump-Motor 


is dynamically balanced for 
vibrationless operation 


Vertical Hollowshaft pump-motor 
has application wherever water is to 
be lifted, distributed, or circulated 
with centrifugal pumps. All wind- 
ing are impregnated with varnish, 
then permanently cemented into a 
single, solid mass. Heavy-duty insu- 


lation on all slot cells, end connec- 
tions, and flexible leads provides 
maximum dielectric strength. Long- 
lasting, positive lubrication is pro- 
vided by grease fittings located for 
direct feed to each bearing. Dynam- 
ic balancing assures vibrationless op- 
eration. Motors are available for 
standard, medium, and heavy-thrust 
applications, depending upon the 
distance the water must be lifted. 
Horsepower ratings are from 1 
through 30 in frame sizes 225 
through 326U. Reuland Electric 
Co., Alhambra, Calif. 

. Circle 732 on Page 19 


Acjustable-Speed Drive 


features close 
speed regulation 
Class 8833 Type BG adjustable-speed 


drive includes controller, pushbutton 
station, and drive motor. Speed 
range from 2:1 to 100:1 and ratings 
from 3/4, to 4 hp are provided. Drive 
operates from a single-phase ac sup- 
ply. Drive provides short-circuit pro- 
tection, under voltage and overload 
protection, a timed method of ac- 
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slexormics 


...Masters of precision-formed thin metals! 


FLEXONICS METAL HOSE AND FITTINGS 


Annular and helical corrugated; packed and non-packed inter- 
locked hose—to control the effects of pressure, temperature, and 
motion in conveying any medium. Made in all metals, in the 
broadest range of types and sizes—standard up to 24” I.D Wide 
range of hose and fittings immediately available from local dis- 
tributor stocks. Special requirements are met on request. 


FLEXONICS EXPANSION JOINTS 


Expertly engineered to your needs . . . hydraulically formed . . . 
metallurgically quality-controlled by exclusive techniques, for 
maximum cyclic life. Also Flexonics Expansion Compensators — 

inch for inch the lowest-cost way to absorb the. na ene in 

pipe and tubing 3” and smaller 

+ iol , 
pay oO, whe “gn a a 

oF Geiw baw: S209 ie ae 


. > . 


FLEXONICS BELLOWS 


For measurement of pressure and temperature . . . for sealing . . 
for operation of mechanisms. Available in all metals—including 
Flexonics-pioneered stainless steel —in the broadest range of sizes. 


FLEXONICS AERO/SPACE COMPONENTS 


Thin-wall stainless steel tubing and precision-fabricated ducting 
assemblies and configurations; flexible ducting sections, gimbal 
joints; pin joints; free-flexing joints —all designed specifically for 
the needs of the aero/space industries and formed by exclusive 
Flexonics methods to do more with less weight and less space. 
Also, complete line of aeronautical metal hose and fittings. 


Mail the coupon today ! Check your field of interest and clip the coupon to your 
letterhead, for helpful and informative Flexonics literature. 
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a.» g tr ATTACH TO YOUR LETTERHEAD—MAIL TODAY! ag 


FLEXONICS 
DIVISION OF CALUMET & HECLA, INC. 350 E. Devon Ave., Bartlett, Ill. 
350 East Devon Avenue + Bartiett, iilinois 
Please send me literature on the <cubject 


that | have checked: 


FLEXIBLE METAL and SYNTHETIC HOSE In CANADA (] Metal Hose (1 Expansion Joints 
EXPANSION JOIN FLEXONICS CORPORATION OF CANADA, LTD. 


TS 
BELLOWS + SPECIAL TUBULAR ASSEMBLIES BRAMPTON, ONTARIO | Belton ("] Aero/Space Components 











May lI, 1961 Circle 453 on Page 19 





Champion Upset Forging Cuts 
Finished Gear Cost 23%! 


The manufacturer of this pinion gear cuts finished 
cost 23% by starting with Champion upset forged 
blanks. He saves on material by using a 11¢4’’ x 5” 
blank with a 14” collar instead of 134”’ bar stock. 
He saves again because most rough machining is 
eliminated. 


Upset forgings can save you money and give you 
better quality too... upsetting increases strength 


by directioning grain flow in the metal. Check your 
products for parts like this . . . then call — 


THE CHAMPION 
RIVET COMPANY 


T. P. Champion, President 


CLEVELAND 65, OHIO EAST CHICAGO, INDIANA 


—————— 
Whew its aw wilal pant, beter make 10 TPISIRTE T= 1D. 
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celerating to preset speed, regulated 
speed-reference supply, and tube 
circuits that are fail-safe on filament 
burn-out. Square D Co., Dept. SA, 
4041 N. Richards St., Milwaukee 12, 
Wis. 

Circle 733 on Page 19 


Induction Motor 


for a variety of military 
and industrial applications 


B-5-1 miniature induction motor is 
a 1/100-hp unit weighing 7.55 oz. 
Designed to operate a 2!%-in. diam, 
four-blade fan utilized to cool elec- 
tronic equipment, it also serves a 
variety of military and industrial 
applications. Totally enclosed unit 
has an operating speed of 5200 rpm 
and functions as a continuous-duty 
motor when equipped with appro- 


B-51 


priate blower. Kearfott Div., Gen- 
eral Precision Inc., 1150 McBride 
Ave., Little Falls, N. J. 

Circle 734 on Page 19 


Rubber Hose Assembly 


for hydraulic applications 
n 4, to 2 in. diam 


Rubber hose assembly designed for 
hydraulic applications incorporates 
non-skive hose and _ progressive 
swaged end fittings for maximum 
reliability. Sizes available range 
from 1/4, in, to 2 in. diam, and fit- 
tings include male pipe, JIC, and 
SAE swivel configurations with 
adaptors to meet other requirements. 


Circle 455 on Page 19> 
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oT 
FAHRENHE:T 


FOR THINGS FRESH, COLD, HOT, ACCURATE... 
NEW U.S. GAUGE VAPOTHERM 
THERMOMETERS ARE RIGHT ON TOP 


Top protection of perishables is a job U.S. Gauge’s new Series 8000 
Vapotherm does so well. Wherever precision and dependability count, 
you will find it effectively at work in applications such as these—and 
many more: 

food display cabinets e dishwashers e cooking vats @ water chillers 
e film developers e refrigerators @ incubators @ milk coolers @ ovens 
We have added many make-sure features in this new line. For example, 
extruded brass sockets insure against leakage for the life of the unit. 
Accurately generated gear teeth in a newly designed movement will give 
you smooth operation indefinitely. Bourdon tubes are of phosphor 
bronze or beryllium copper for greater stability over greater temperature 
ranges. You can easily pay more and get less than this quality of crafts- 
manship and materials. Also new, and optional, is a front or rear zero 
adjustment when intentional offsets are desired. For exactly the right 
thermometer, you have your pick of over 200,000 combinations of sizes 
—2”, 242”, 34%2”—heads, bulbs and capillaries in the thermal system. 
Write for our new catalog sheet No. F-038-070 for full specifications. 


a 


UNITED STATES GAUGE | ..25... 


Division of American Machine & Metals, Inc., SELLERSVILLE, PENNA. 








See us at the ASTME Show, New York 














THEORETICALLY DESIGNED 
PRECISION-MADE CAMS BY 


FERGUSON 


MACHINE COMPANY 
A Division of Universal Match Corporation 





Higher machine speeds 
...longer cam life through 
the “Universal System of 
Cam Design Theory” 


AT NO EXTRA COST! 
SEND FOR FREE CATALOG 


Catalog No. 903 discusses the ‘Universal 
System of Cam Design Theory”; explains 
how to determine cam specifications; pre- 
sents charts and graphs to simplify cam 
selection; shows ratings and dimensions of 
many standard plate, face and barrel cams. 
Every machine designer should have a copy 
...GET YOURS BY WRITING TO: 
FERGUSON MACHINE COMPANY 
7818 Maplewood Court, St. Louis 17, Mo. 
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Medium-pressure assemblies are for 
operating pressures to 3000 psi, and 
high-pressure units are suitable for 
pressures to 5000 psi. Titeflex Inc., 
603 Hendee St., Springfield 4, 
Mass. 

Circle 735 on Page 19 


Wire-Wound Resistor 


has sealed resistance element 


R-65 Rotohmeter is a two-terminal, 
precision wire-wound resistor pro- 
vided with an adjustment feature 
by which the user himself makes 
final adjustment to a desired resist- 
ance, then seals the unit with epoxy 


B15-RW-4 


or other sealant. To increase range 
and resolution, units are available 
having twin resistance sections, one 
fixed and the other one adjustable. 
Adjustment range is 0.001 ohm 
through 5 megohm. Power rating 
through 5 w is 125 C. Unit is im- 
mune to severe shock, vibration, 
humidity and/or salt water. Variety 
of sizes and terminal styles is avail- 
able. Rotohmeters Inc., 46 Prospect 
St., Yonkers, N. Y. 

Circle 736 on Page 19 


Trimming Potentiometer 


subminiature unit is for 
printed-circuit applications 


Model 356 Squaretrim subminiature 
trimming potentiometer for high- 
temperature applications is furnished 
in a package Y x 4 x 0.195 in. 
deep. Operating-temperature range 
is from —55 to +200 C, with re- 
sistance values provided from 10 
ohms to 50 kilohms. Designed with 
solid-wire leads, unit is especially 
suited to printed-circuit applications. 
Trimmer can be used with any 
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UNLY 
WALLINGFORD 
QUALITY OF 
STAINLESS 
WOULD DU 


he ‘‘unprecedented acceptance”’ accorded 
Sealed Power Corporation's new stainless steel 
oil ring is largely attributable to the only stainless 
that met rigid specifications ... WALLINGFORD! 

Wallingford’s close gauge control ensures more uniform distribution of the 
stresses in the functioning ring. 

The clean-cut, burr-less edges of Wallingford strip,along with its total freedom 
from twist and camber—ensure the proper function of the punch press. 

The as-rolled physical properties of the strip, and Wallingford’s close control 
of them, contribute vitally to the production and ultimate function of the ring . . . 
and because Wallingford strip can be held to a precisely specified range of 
tensile, yield, and hardness, the ring is endowed with ‘‘a built-in tension that 
lasts indefinitely’’. 

lf you're a Wallingford customer, you're certain of such quality and per- 
formance, always. Exclusive Wallingford fabricating and testing techniques 
make it so. Ask for specific recommendations on your need for strip and tubing. 


Progress in Metals Since 1922 


Va , Va STEet Coa. 


a TONNAGE « On 2 Laboratory Lass 


—_— WALLINGFORD, CONNECTICUT, U.S.A. 
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Reactors by Autoclave Engineers, Erie, Pa. 


Continental ‘''O”’ Rings 











Help Put Satellites in Orbit 


Almost as dramatic as the thrust of 
a satellite into outer space is the 
technique used to fabricate the 
nose cone of the missile. These nose 
cones, made either of powdered 
metals or refractory materials, are 
being compacted in 12” I.D. pres- 
sure vessels under hydrostatic 
pressure of 75,000 P.S.I. Imagine 
the problem involved in sealing a ves- 
sel against such terrific pressure! 
Yet THAT is the problem solved 
by this Continental “‘O”’ Ring. Ob- 
viously an ordinary “O” Ring 
would not do. The job called for a 
special compound with molecular 
formation so precise that separa- 
tion or micro-leakage just could 
not occur. Continental developed 
the compound that meets this rigid 
test. What’s more, the elasticity of 
the rubber refuses permanent set 
and thus permits re-use of the ring. 


This unusual rubber problem 
typifies the complete engineering 
service available to you here at 
Continental. Whether you need 
molded or extruded rubber parts, 
consult with us while your new 
products are still on the board. Let us 
suggest how you might save both 
tooling and material costs—and 
get a better product for the job. 


Hydrostatic Pressing (see diagram). 

A technique for producing uniform 
compaction and grain structure to ob- 
tain super hardness and impact resist- 
ance in critical components. A _ steel 
forming-mandrel is coated with a re- 
fractory material, placed in a rubber bag 
and suspended in pressure vessel. Pres- 
sure is applied until required density is 
attained. 


Engineering catalog. 

In addition to custom-made parts, 
Continental offers an extensive line of 
standard grommets, bushings, bump- 
ers, rings and extruded shapes. Hun- 
dreds of these are shown in the No. 
100 Engineering Catalog. Send for a 
copy or refer to it in Sweet’s Catalog 
for Product Designers. 


Aneller atuventil tn POEL LP 
On neeitdl ¢ ty CONTINENTAL 


‘CONTINENTAL RUBBER -WORKS.+ 1984 LIBERTY ST. * ERIE 6 * PENNSYLVANIA 
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board pattern and mounted in any 
position. Circular design of the 
mandrel permits use of a longer re- 
sistance winding than conventional 
trimmers, affording higher resistance 
values. Power rating is | w at tem- 
peratures to 50 C, derating to 0 up 
to 200 C in still air. Potentiometer 
Div., Daystrom Inc., Archbald, Pa. 

Circle 737 on Page 19 


Flexible Steam Hose 


is corrosionproof 
and nonaging 


Fluoroflex-T (Teflon) hose for 
steam and other high-temperature 
liquid applications, comparable in 
cost to conventional metal hose, is 
nonaging and corrosionproof. One- 
piece brass male or JIC swaged fit- 
tings eliminate steam leaks by re- 
placirg welded fittings. Hose is 
Fluoroflex-T, covered with either 
bronze or stainless-steel braid. As 
a steam line, it is rated to 250 lb 
pressure. As a general-service line, 


rating is to 500 psi and 5O0F. It 
is available in sizes from 4-in. male 
pipe thread end fitting to 1 in. male 
pipe thread.  Resistoflex Corp., 
Roseland, N. J. 

Circle 738 on Page 19 


Time-Delay Relay 
is rated 100 ma to 10 amp 


Low-cost thermal time-delay relay 
is available with single-pole, single- 
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FRICTION-FREE MOTION improves performance, 


reduces power requirements on Giddings & 
Lewis Numerically Controlled DiMil 


Tychoway recirculating roller bearings (right) are used 

to provide smooth, controllable, vertical and horizontal 

movements of the DiMil head. Complete elimination of stick-slip makes 
possible actuation by low hp servo motors—assures accurate machining. Rigid- 
ity and sensitivity improve cutting characteristics of the machine. Assembly 
is simpler, too, because there is no hand scraping. / Tychoway bearings open 
new opportunities for product improvement. Superiority can be measured in 
accuracy, economy, versatility, and service life . . . as well as in ease of lubrica- 
tion, power reduction, and elimination of stick-slij.. Standard sizes: from 
1000 to 32,000-lb static load capacity. Write for Bulletin 22-50. 


Special Products Division Seully-Jones and Company 
1905 South Rockwell Street, Chicago 8, I!linois 


e 


—~OIO — Gri 
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THESE MASSIVE 
NEW NYLON 
SHAPES CAN 

SAVE YOU MONEY! 


IN BUSHINGS 


Nylon has been proven in service 

as an outstanding bearing material 

because of built-in lubrication, aie 

ability to withstand abrasive and Non-scarring work holder bushings for disc grinding 
corrosive environments, and me-_ roller bearings. 

chanical! strength. And Mc* nylon, IN BACK-UP ROLLS 

newest of the nylon family, is more , 

adaptable than any and most 

economical of all. Tubular bars, 

for example, cost less than other 

nylon formulations . . . even less 

than continuous cast bronze. Plate 

and rod sell at prices under com- 

petitive nylons. 

POLYPENCO MC nylon has pre- 

mium properties similar to nylon 

101 with outstanding wear life, 

strong and renecanee: * dotor- 5” 1.D.x 7”0.D. x 13” long back-up rolls for die cutting 
mation under load. Typical appli- outline and patterns of paper place mats and lace 


; . : doilies save $2000 per machine in cost of rolls 
cations: rollers, bearings, bush- alone replacing Kraft paper rolls. 


ings, gears, cams, forming de- 
vices, wear plates, tooling and IN DRIVE ROLLERS 


general structural wear parts. 


AVAILABILITIES 


TUBULAR BAR: 2"-15" 0.D. 
SOLID ROD: 3”-24" 0.D. 
LARGE PLATE: 14"-6" Thick 


SPECIAL SIZES AND SHAPES 
ON REQUEST 

Visit Booth 1105-7 
Design Engineering Show 


*Trademark of The Polymer Corporation , ‘ 
Support rollers for end grinding roller bearings. 


THE POLYMER CORPORATION 


OF PENNSYLVANIA 
Reading, Pennsylvania 


POLYPENCO’ &: ngtneered Industrial Plastics 


EXPORT: Polypenco, Inc., Reading, Pa. 
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throw, normally open or normally 
closed contacts, two independent 
circuits, or single-pole, double-throw. 
Unit features totally enclosed Bake- 
lite housing, two mounting varia- 
tions, and terminals to accept either 
solder or standard quick-connect 
wiring. Relay is rated 100 ma to 
10 amp, up to 115 v ac. E-T-A 
Products Co., 6285 N. Cicero Ave., 
Chicago 46, III. 

Circle 739 on Page 19 


Synthetic-Rubber Adhesive 


bonds porous materials 
to metal 


Fast-drying, synthetic-rubber ad- 
hesive allows parts assembly within 
2 to 5 min after application. Bostik 
1142 is effective for bonding porous 
materials such as urethane foam to 
metal, and is applicable to military 
specifications MIL-A-1154-A and 
MIL-A-5092-A, Type II. Material 
adheres to steel, aluminum, brass, 
glass, neoprene, GR-S, Buna-N, 
phenolic, Urea, Polystyrene, glass 
fiber, felt, cork, Masonite, leather, 
nylon, sponge urethane, sponge rub- 
ber, and enameled surfaces. Three 
application methods permit flexibil- 
ity in assembly systems. Bostik 
Dept., B. B. Chemical Co., 784 
Memorial Drive, Cambridge, Mass. 

Circle 740 on Page 19 


Panel Meter 


is 4 x 6 rectangular, 
all-metal unit 


All-metal panel meters have steel 
movement enclosures that protect 
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; FOR SINGLE-SOURCE 
fully against the effects of mag- 
netic panel materials or stray RF. | RESPONSIBILITY... 


All meters are gasket-sealed to keep 


moisture, dirt, and foreign particles | : = 
out. Scale length of the 4 x 6-in. specify, PESCO | “BORG. WARNER 


unit is 4.7 in. for maximum visibil- 


ity and reading ease. Mounting con- , 

figuration matches other meters of ELECTRO N IC CoO LE RS 
similar size. Standard meter finish 
is flat black, but bezel is provided 
in any color. Helipot Div., Beck- Coanentet Sesion Oitietin Pines 


man Instruments Inc., 2500 Harbor design provides coolant pump offers 
Blvd., Fullerton, Calif. maximum space , tea . efficient heat 
. ‘ : dissipation, greater 


Circle 741 on Page 19 epee piancrrennes 


external plumbing. pumping capacity, 


minimum plumbing. 
Advanced Pesco 


Power Relay axial flow fan , = ; {i Lightweight 


design delivers precision compo- 
features an greater air volume nents are perfectly 
$ s .. + Quietly and integrated into a 
inverted coil efficiently. rugged shock- 
resistant unit. 
Performance-proven 
Pesco motor is a Electrodynamic 
precision-built AC balancing assures 
or DC unit designed yi7 quieter, vibration- 
for prolonged free performance, 
trouble-free service. extends service life_ 














Vv, MICRO-MATCHED COMPONENTS 
V MINIATURIZED DESIGN 
v CUSTOMIZED TO YOUR REQUIREMENTS 


Series 2300 power relay features an 
inverted coil which protects the UNIQUE “PACKAGE” CONCEPT WIDE RANGE OF CAPACITIES 
armature and contacts from elec- Pesco builds all its components, These Electronic Coolers are cus- 


- va 4 ae including the coolant pump, fan, tom designed to operate under 
trical and phy sical malfunctions. motor fiat housing : a con- severe environmental conditions. 


ac £ > 5 Yanacities fi P ; id- 
DPDT contacts are rated for 15 relied dulen of the tan. oe Copsciiion Bs Sie poanies quia. 
amp at 115 v ac noninductive, or | ; changer. This means you get — ee Se ae 

ger. you watts (14 btu/min) to 30,000 

hp at 115/230 v, 60 cycle. Screw- guaranteed performance . . . single watts (1700 btu/min) . . . temper- 
type terminals can be connected | source responsibility. atures from —65° to 212° F. at 
1% . altitudes to 70;000 ft. 
from top or bottom for added flexi- CUSTOM ENGINEERING AND PRODUCTION 
bility i ing. Rel : rail- E MILITARY AND INDUSTRIAL APPLICATIONS 
—e a oe eer Pesco offers complete design-and- Compact Pesco Electronic Coolers 
able in voltages of 6, 12, 24, 115, build facilities backed by its own are widely used for vital cooling 
and 230 v ac, and 6, 12, 24,'110, | teams of creative engineers plus applications in the aerospace, 
and 220 v de. Over-all dimensions those of the Borg-Warner Re- electrical and electronics indus- 


are 3 5/16 x 21 x 2 1/16 in. Guard- | search Center. tries. 
ian Electric Mfg. Co., 1550 W. Car- FOR NEW CONCEPTS IN COOLING . . . LOOK TO PESCO FOR MINIATURIZED 


roll Ave., Chicago 7, Ill. | UNITS EMBODYING ADVANCED DESIGN AND PRODUCTION TECHNIQUES 
Circle 742 on Page 19 FOR FAIL-SAFE PERFORMANCE AND EXTENDED SERVICE LIFE... 





Wound-Epoxy Tubing 
has high burst strength 


GFW-60 glass-filament wound-epoxy 
tubing provides a tubing material, 
with burst-strength properties which | PESCO PRODUCTS DIVISION 

exceed those of G-10 grades by BORG -WARNER CORPORATION 

about 3 to 1. Manufactured by , Dept. D-5, 24700 N. Miles Rd., Bedford, Ohio 

the use of continuous strands of glass ~ Please send me Pesco Electronic Cooler Builetin 6114. 
filaments bathed in epoxy resin, | . Name 
helically wound, and then heat Company 
cured, tubing makes it possible to ee 
achieve exact ratios between burst 
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Victoprene on 
O.D. and outer 
face; patented 
lead-into-bore fea- 
ture. Integrally 
molded element 
and case. 


Steel 0.D.—Vic- 
toprene gasket on 
inside face. Pri- 


mary lip retains | 
lubricant; second- | 


ary lip excludes 
dirt, foreign matter. 


PROVEN DESIGN 


compact, dual-lip 
oil seals 
as narrow as %4-inch 


Victor Victoprene oil seals in two 
types to accommodate varying in- 
stallation and bore sealing needs, 
yet provide identical shaft sealing 
efficiency in even the most limited 
housing space. 


® DUAL SEALING SURFACES—Inner 
lip retains fluid; outer lip excludes foreign 
matter or confines secondary lubricant. 


VICTOPRENE ELEMENT—Develope: 
of improved Buna N synthetic rubber for 
balanced resistance to lubricants, heat, 
age deterioration. 


PERMANENT PRE-LUBRICATION— 
Cavity between lips holds lubrication on 
installation. Reduces frictional drag; ex- 
tends seal life. 


NARROW WIDTH—One-piece integral 
molded construction for most compact 
seal housing. 


POSITIVE SPRING LOCATION— 
Molded groove retains spring; uniform 
pressure on shaft assured. Both types 
available without spring. 


POSITIVE BORE SEALING—Type K4 
has bonded-to-case Victoprene on O.D. 
and outer face; lead-in allows easy instal- 
lation. K6 has steel O.D. with integral gas- 
ket on inside face for bottom of bore seal. 


WRITE FOR CATALOG... 


Covers above types and all vari- 
eties of Victor oii seals; includes 
service recommendations. Use- 


VICTOR 
ful to specifiers and buyers. 
Victor Mfg. & Gasket Co., P.O. 


Box 1333, Chicago 90, Ill. Cana- 


dian plant: St. Thomas, Ontario. et AB 


wWECTrOnR 


Sealing Products Exclusively 
OIL SEALS * GASKETS * PACKINGS 
MECHANICAL SEALS 
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and tensile strengths to meet re- 
quirements of specific applications. 
Tubing is available in a variety of 
circular sizes and lengths or in spe- 
cial cross-section shapes. Spaulding 
Fibre Co. Inc., 310 Wheeler St., 
Tonawanda, N. Y. 
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Sectional Valve 


in port sizes from 14 to | in. 


Banks of as many as eight sections 
can be assembled with new sectional 
valve, with choice of three and four- 
way, free-flow, or four-position 
float construction in each section. 
Handles can be mounted at either 
end and load checks are provided 
in all sections. Main relief valve is 
in left-end section. Port sizes from 
1/4, to 1 in. are available with eight 
straight (SAE) or tapered (NPTF) 
threads. Maximum pressure is 2500 
psi, and capacity is 35 gpm. Gresen 
Mfg. Co., 405-35th Ave. NE, Min- 
neapolis 18, Minn. 
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Limit Stops, Slip Clutches 


in Sizes 5 and 8 


Miniaturized BuOrd Size 5 and 8 
mechanical limit stops, fully adjust- 
able from 0 to 14,400 deg, and com- 
plementing precision slip clutches, 
are now available. Limit stops, de- 
signed to conform to MIL-E-5272 C, 
feature a nonjamming design, low 
starting torque, and repeatability to 
within 3 min of arc. Torque rating 
on the Size 5 is 80 oz-in., and 160 
oz-in. on the Size 8. Miniaturized 
slip clutches utilize Delrin as bear- 
ing material and include a Precision 
Class I, stainless-steel gear in 72, 
96, or 120 pitch. Northfield Pre- 
cision Instrument Corp., Island Park, 
L. ow Y. 
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ASHLAND 
BLOWERS 
& FANS 


...engineered for the job 


Ashland’s enviable reputation as a 
leader in the field of design and 
manufacture of air moving equipment 
stems from many years of meeting 
critical engineering specifications for 
military, airborne, electronics and 
other industrial applications. 


Blowers and fans of innumerable 
combinations of pressure and volume 
have been developed at Ashland. 


Model C8U8Q-2 
CENTRIFUGAL BLOWERS 


Model C5H2D-1C 
MINIATURE 
CENTRIFUGAL BLOWERS 


Model A8S11Q-1CC 
AXIAL FLOW FANS 


Model A4E2QC-1C 
\ .* MINIATURE 
? “A Sa, AXIAL FLOW FANS 


\ 


Ashland units are engineered and man- 
ufactured to your precise specification 
—at no additional ‘premium. Inquiries 
concerning the design and delivery of 
Blowers, Fans, and Motors are welcome. 
For descriptive catalog or quotation on 
specific production problems, write, 
wire or call, 


ASHLAND 


ELECTRIC PRODUCTS, INC. 


32-02 Queens Blvd. « L.I. City I, N.Y 
EXeter 2-4010 
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Weldable Strain Gage 


can be attached to 
aluminum alloys 


AL-E weldable strain gage which 
can be attached to almost all alu- 
minum alloys operates at tempera- 
tures equal to the deterioration 
point of aluminum itself. Nominal 
gage factor for unit is 1.75. Gage 
is 3/16 in. wide and either | 5/32 
or 9/16 in. long. Both 60 and 
120-ohm gages are available, and 


all types can be temperature-com- 
pensated inherently for aluminum 
alloys. Microdot Inc., 220 Pasa- 
dena Ave., South Pasadena, Calif. 

Circle 746 on Page 19 


Self-Contained Photocopier 


uses premixed developer 
in disposable cartridge 


Transamatic I incorporates a dis- 
posable cartridge, using completely 
premixed developer. Cartridge 
snaps into place and snaps out 
when solution is used up. Tray 
automatically fills when the ma- 
chine is turned on and developer 
returns to the cartridge for storage 
when the machine is turned off. 
Paper-safes built into the base of 
the unit guard paper from light ex- 
posure. Unit reproduces copy in 
11 sec, in black on white paper or 
on a variety of colored papers. It 
picks up everything on the original, 
whether written, typed, printed, or 
drawn, whatever the original 
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Mixing screw for Alumi- 
num Oxide Grain cast in 
type AQ Meehanite met- 
al, replacing stainless 
steel. Outside diameter 
and shaft machined then 
air hardened to 44 Rock- 
well C. No distortion. 


New AQ Meehanite® 
Air Hardens....No Distortion 


This new wear and abrasion resisting type of Meehanite® is a low 
cost metal of extremely high hardenability that offers many per- 
formance and cost advantages. It is recommended for critical cast- 
ings of varying section size that require a Brinell hardness over 
400 and which must retain accurate dimensions. 


Such castings, made in type AQ Meehanite which has an “as cast’ 
hardness up to 280, can be machined first, if necessary, and then 
safely air hardened without the risk of cracking or distortion as- 
sociated with water or oil quenching. Final hardness — up to 500 
Brinell; tensile strength — 66,000 psi. 


AQ Meehanite® can easily be locally hardened for improved wear 
resistance of working faces and edges of such parts as dies, 
punches, cams, sheaves, etc. Another advantage is that the hard- 
ness at elevated temperatures is considerably better than most en- 
gineering materials. Also, AQ Meehanite, because of its manganese 
content, exhibits considerable work hardening during service. 


For more information about AQ Meehanite®, send for your free copy 
of our 4-page folder, B-48. Write to Meehanite Metal Corporation, 
714 North Avenue, New Rochelle, New York. 


MEEHANITE METAL 


MEEHANITE CASTINGS ARE MADE ONLY BY MEEHANITE FOUNDRIES. 
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no other metal has the combination 
of properties found in new HAVAR | 


Designers looking for a new and versatile metal are finding practical answers in 
the unique properties of Havar. This unusual material is a corrosion-resistant, 
non-magnetic alloy with high fatigue resistance and high tensile strength. It pos- 
sesses exceptionally high resistance to permanent deformation, thus permitting a 
more constant delivery of torque over extended periods. 


New Havar is being used for critical springs and process control diapnragms, torque 
control drive bands, electronic computers and—because of its ductility and corro- 
sion resistance—for orthodontic wire. 


Havar was developed by the Metals and Electronics Division of Hamilton Watch 
Company. It is presently available in bars, wire, strip and in foil in thicknesses 
down to 0.0001” at tolerances closer than you can imagine. 


Write today for complete data on engineering properties and processing instruc- 
tions. Ask for the Havar Technical Data Sheet—or for a sample of Havar. Dept. MD-5. 


FSA N7/LTO/N 


warcH conpany / Metals and Electronics Division 


He 


Lancaster, Pennsylvania 
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colors. Unit operates from stand- 
ard electric outlets. Transcopy 
Inc., 10 Paterson Ave., Newton, 
N. j. 

Circle 747 on Page 19 


Tinted Sensitive Papers 


maintain color and 


have high shelf life 


Wide variety of tinted sensitive 
papers is available for Ozalid dry 
and Ozafax semidry (moist devel- 
oping) diazo-printing process. Base 
colors of semidry papers are blue, 
green, pink, salmon, buff, and yel- 
low. Black-lined, they offer clean 
backgrounds and maximum con- 
trast. Dry-developing papers are 
blue, pink, green, and yellow, with 
black, blue, or red images. Papers 
keep their color for life, and will 
not wash out. Ozalid Div., Gen- 
eral Aniline & Film Corp., 514 
Corliss Lane, Johnson City, N. Y. 

Circle 748 on Page 19 


Miniature Slip Ring 


has manually operated 
brush lifter 


Applications for Model SR 10M 
sealed, ten-circuit, miniature slip- 
ring include strain gage, thermo- 
couple, and vibration measurements 
on automotive and aircraft engines, 
wheels, and similar rotating parts. 
Slip ring, 2 in. OD by 15% in. long, 
is sealed for operation in the pres- 
ence of oil, water, dust, and other 
contaminants. Manual rotation of 
the brush lifter about 90 deg raises 
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a speed reducer today 


latest brainchild without ruining the design? 

Doggone manufacturers all build reducers 
too big to fit into those few cubic feet you’ve got 
left for the reduction unit back behind the 
double-ended dingbat? 


Revolt! Design your own! Show ’em! 


S you can’t find a speed reducer to fit your 


By George, design it yourself and it’ll fit. 
How? Well, you know your size limits. Draw 
the biggest box that’ll fit the space and you’ve 
got your reducer housing specifications. 


Now you need gears that will (1) transmit the 
needed horsepower under all operating condi- 
tions, (2) provide the ratio your machine re- 
quires and (3) fit the space that’s available. 
You'll soon discover that there are limits to 
what gears can do in transmitting horsepower. 
The cheapest answer is parallel shaft helical 
gears. If they’ll fit you’re in clover. But they 
take the most room, especially when you’re out 
of the fractional hp range. The right angle worm 
and gear combination is the most compact drive 
arrangement. 


Here again you have a choice. Cylindrical 
worm gearing is often used, and ii it’ll do the 
job, is worth consideration. But it’s not the 
most compact possibility. The best way to 
shrink gears and still carry the load is the double- 
enveloping worm gear design. Both worm and 
gear are throated and the two literally wrap 
around each other. This brings center distance 
of the two shafts closer together and you can 
put them inside smaller housings. 


Does this reduce load capacity? No sir! You 
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can carry the same load with center distances 
up to 33% smaller than those of cylindrical 
worm gears. Or use the same center distance 
and carry a greater load. Will these gears hold 
up in operation? Sure, if you beef up the teeth, 
the bearings and the housing. Use straight- 
sided worm and gear teeth and you'll get all 
the strength there you'll ever need. Use large 
taper roller bearings with real B-10 life. Use a 
reinforced, heavy wall housing that won’t dis- 
tort under load. Put fins on it for added cooling 
and increased thermal horsepower capacity to 
meet your needs. Now, put the whole thing 
together and you’ve got a speed reducer that’s 
a dilly. 


Designing your own speed reducer give you 
a headache? Looking for an easier way? There 
is one. Someone’s already done exactly what 
you're talking about. You can order that com- 
pact speed reducer right off the shelf. Where? 


Cone-Drive Gears, that’s where! 


Yes sir. They stock double-enveloping worm 
gear speed reducers from fractional to 665 hp. 
Standard ratios from 5:1 to 70:1 in about 15 
increments, all interchangeable in any type 
housing of a given center distance. Worms over 
and worms under. Gear shafts vertical, too. 
Single- or double-extended output shafts, or 
shaft mounted. Over 200,000 combinations pos- 
sible. Wow! Just about anything you want. 


Better get Cone-Drive’s new speed reducer 
catalog that details everything. Ask for Bulletin . 
CD-218. Cone-Drive Gears, Div. Michigan Tool 
Co., 7171 E. McNichols Rd., Detroit 12, Mich. 
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PLANNED PERFECTION 
RUGGED ¢ COMPACT 
DEPENDABLE 


Circle F announces a new, high reliability slide switch. A product of 
advanced engineering techniques, this new switch features silver alloy 
contacts and silver plated rockers, with the entire mechanism en- 
closed in a dust free, Hi-impact thermosetting plastic case 


Slow make — Slow break precision operation 
Specially designed non-welding contacts 


This built-in ruggedness provides the long-lasting dependable ser- 
vice so typical of Circle F products 


The new Switch — SPST — is available with screw terminals or 
with lugs designed for both soldering and push-on tabs 


It offers 2 hole mounting e 10 amp 250V A-C—15 amp 125V A-C 
e 3 amp 250V A-C— 6 amp 125V A-C 
Special ratings on request 


aq CIRCLE F MFG. Co. 


TRENTON 4, NEW JERSEY 
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the brushes from the slip rings 
when measurements are not being 
made. Ring is encased in stainless 
steel with permanently lubricated 
bearings. Solder terminals on the 
rotor and stator are color coded. 
Noise is insignificant at speeds to 
6000 rpm. Michigan Scientific 
Corp., 730 Bellevue, Milford, Mich. 

Circle 749 on Page 19 


Engineer's Notebook 


permits keeping of complete 
records in one location 


Tech-Form notebook contains 50 
graph sheets, 50 tracing sheets, 10 
data sheets, and three index pages. 
It permits records from idea con- 
ception to completion to be kept in 
the same place, prevents records, 
notes, or sketches from being lost. 


Blueprints, photostats, and other 
copies can be made directly from 
tear-out sheets without disturbing 
original work. Book is_ plastic- 
bound, size 814 x 11 in. Tech- 
Form Co., Div., Martin Sweets Co., 
114 S. First St., Louisville, Ky. 
Circle 750 on Page 19 


Transistor Cards 


permit development of a 
variety of circuits 


All-purpose cards for transistor cir- 
cuits are available for breadboard- 
ing semiconductor circuits and fab- 
rication of prototype instruments 
and systems. E-Z Circuit Cards 
bridge the gap between preliminary 
schematic drawings and _produc- 
tion-type printed circuit boards. 
Wide variety of analog and digital 
circuits can be developed by insert- 
ing active and passive components, 
using predrilled holes provided. In 
most cases, only a small amount of 
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point-to-point wiring is required to 
achieve the desired circuit function. 
Cards hold eight complete tran- 
sistor circuits. They are 4!/, x 61/- 
in. size, with a standard 28-contact 
connector along one side. Circuit 
Structures Lab., P. O. Box 1194, 
Santa Ana, Calif. 

Circle 751 on Page 19 


Lettering Set 


consists of 12 templates, 
scriber, and pen 


Made of three layers of flexible ma- | 
terial to prevent warping and dis- | 


tortion, templates in new Unitech 


lettering set have a scaling guide | 


for centering. Twelve templates 
have Gothic letters and numerals, 
in sizes from 0.06 to 1 iz. high. Each 
letter is engraved complete to elim- 
inate shifting. Scriber can be ad- 
justed for vertical or slanting let- 
ters. Pen, consisting of tube and 
pin, works by capillary action to 
control even flow of ink and uni- 
form lines. Five assortments of 


sets, each in polished wooden box, 
are available. Unitech Corp., 50 
Colfax Ave., Clifton, N. J. 

Circle 752 on Page 19 


Breadboarding System 


for circuit design 


Time-saving breadboarding system 
features new Koil-Klip, a connector 
using helical-spring design. Tran- 
sistors, diodes, and other subminia- 
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look beyond 
your slide rule 


The unit cost of a molded 
plastic part does NOT tell 
the entire story ... nor 
should it be the sole factor in 
your selection of a custom 
plastic molder. 

Specifying Aico-molded 
plastics not only assures you 
of a reasonable unit cost, but 
will provide a priceless bonus 
in Aico’s fully integrated 
molding service . . . a service 
that eliminates split responsi- 


Send for AICO’s FREE Facilities Booklet. 


when buying custom molded plastics 


bilities and assures delivery 
deadlines that are respected. 

AICO offers all users of 
custom molded plastics a 
completely dependable ser- 
vice with unmatched experi- 
ence and coordinated facili- 
ties for Engineering, Mold 
Building, Compression, 
Transfer, Plunger, Injection 
and Cold Molding. . . plus 
the molding of Reinforced 
Fiberglass. 


look to AlCO for custom molded plastics 


It’s a valuable guide to 


the selection of a Custom Plastics Molding Service to meet your 


requirements. 


@ “=a — 


AMERICAN INSULATOR CORPORATION 


NEW FREEDOM, PENNSYLVANIA 
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BEARIUM METAL’S amazing 
superiority is due to the uniform 
dispersion of microscopic lead par- 
ticles within the copper-tin grains 
rather than between the grain 
boundaries as found in ordinary 
bronzes. Result is that it will not 
seize or score the shaft nor will it 
melt out like babbitt—even in ap- 
plications where a liquid other 
than oil must be used as the lu- 
bricant. 

If you have a bearing applica- 
tion calling for dependable, trou- 
ble-free performance, by all means 
BEARIUM METAL is your best buy 
in bearing bronze. Try it on one 
of your toughest jobs. You'll be 
glad you did! 


Ordinary 
Leaded Bronze 


Bearium Metal 


FEATURES: Non-Seizing and Non-Scoring * Long- 
Wearing « Self-Lubricating * Low Coefficient of 
Friction « High Compressive Strength « Resist- 
ant to Shock Loads * Sound, Uniform Structure. 
AVAILABLE IN: cored and solid bars, centerless 
ground rods, machined parts, pattern castings. 


Write for the BEARIUM METAL story. 


BEARIUM METALS CORP. 
192 Mill St., ROCHESTER 14, N. Y. 
West Coast Affiliate: 

NEVIN ENGINEERING ASSOCIATES 
PACIFIC PALISADES, CALIF. 

In Canada: 
BEARIUM METALS OF CANADA, LTD. 
RICHMOND HILL, ONT. 
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ture components which are easily | 





damaged due to soldering are suited | 


to the Koil-Klip connector. 


Con- | 


nector accommodates leads of the | 


foil-type as well as leads having 
diameters to 0.050 in. Model K-100 
system is packaged in a carrying 


case, complete with Koil-Klips, tube | 


and transistor socket adaptors, po- 


tentiometer and switch adaptors, | 
and a supply of hardware. Elec- | 


Traid, P. O. Box 53, Cambridge 41, | 


Mass. 
Circle 753 on Page 19 


| Laboratory Furnaces 


heat to 2300 F 


Dyna-Trol furnaces are small, com- 
pact units which heat up to 2000 F 
in 1 hr and 2300 F in 11% hr. Con- 
stant level of temperature, from 300 
to 2300 F, can be maintained by 
means of input controllers which 
can be set at 7 to 100 per cent of 
input. Elements are supported by 
Dyna-Glow element holders which 
provide good heat transfer proper- 
ties. Four models are available. 
Models P46 and P46H are 4!/ in. 
wide, 44 in. high, 6 in. deep; 
Models P76 and P76H are 6 in. 
wide, 6 in. high, 6 in. deep. Each 


unit can be equipped with forced- 
convection fans to assure an anto- 
matic and even gradient in the fur- 
nace at any point along the heat 
curve. Fan operates to temperatures 








| 


of 1875 F, and can be removed | 
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VOLUME II 
ENGINEERING 
AIDS 


© Simplifying Constructions 
© Utilizing the Slide Rule 
@ Construction Aids 

© Shortcuts for the Engineer 


Helpful Tips and Techniques 
that apply to engineering meth- 
ods, are now available in this 
one-volume reference. This man- 
ual contains 32 pages of illus- 
trated time-and-money saving 
procedures that every engineer 
can use. 


$1.60 a copy 


Order from 
MACHINE DESIGN 
Reader Service 
Penton Building 
Cleveland 13, Ohio 


(Remittance or Company Pur- 
chase Order must be enclosed 
with order) 
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easily for operation above this 

point. L & L Mfg. Co., 806 Mul- 

berry St., Upland, Chester, Pa. 
Circle 754 on Page 19 


Pressure Transducer 


for temperatures from 


—54 to +85C 


Miniature pressure transducer, Mod- 
el 451218, features over-all accuracy 
of +1 per cent at room tempera- 
ture and +2.5 per cent at tempera- 
ture extremes; resistance to rugged 
environments; and a variety of pres- 
sure ranges, pressure modes, elec- 
trical connections, and mounting 
arrangements. It is suitable for 
single or multimodel installation 
for inflight surface-pressure meas- 


f 
b 
t 
i 
t 


wie 


uremeni, missile and space vehicle 
telemetering, aircraft altitude sens- 
ing, and aircraft pitch and yaw 
control. Ranges available are 0 to 
10 to 0 to 150 psia, psig, or psid. 
Temperature range is —54 to +85 
C. Unit weighs 1 oz and is | cu in. 
size. Giannini Controls Corp., 1600 
S. Mountain Ave., Duarte, Calif. 
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Oscilloscope Bay 


consists of seven 
transistorized units 


Model 260 oscilloscope bay provides 
seven 2-in. transistorized monitor 
oscilloscopes in a standard 314 x 
19-in. rack mount. Each plug-in 
oscilloscope module has independ- 
ent sweep and vertical circuits. Con- 
struction and all solid-state circuit 
make the bay suitable for monitor- 
ing applications in data acquisition, 
telemetering or control systems, or 
wherever a high-performance, rack- 
mounted oscilloscope is required in 
laboratory, field, or airborne appli- 
cations. Frequency response is dc 
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WATLOW'’S 


OUTHEATS... 
OUTLASTS... 


OUTPERFORMS 


CARTRIDGE HEATER! 


OUTHEATS because Watlow’s FIREROD® produces up to 
eight times as much heat as any standard cartridge unit—or will give 
as much heat as a standard unit in \4th the space. 


OUTLASTS~— watiow perfected the exclusive construction tech- 
niques that permits the FIREROD® to operate at lower internal 
temperatures. Better heat transfer from the resistance wire to the 
sheath permits high operating temperatures without excessive internal 
temperatures which cause burnouts. Laboratory and field tests have 
proven FIREROD’S® superiority when tested with any other cartridge 
heater, including competitive so called “high watts density’ units. 


OUTPERFORMS _ proven longer life—less replacements and 


j down time—up to 8 times as much heat as other 
standard units or the same h2«* in 4th the space— 
and at a price only slightly i.gher than a standard 
unit. Deliveries two weeks or less. 


WHEN YOU SPECIFY CARTRIDGE HEATERS 
SPECIFY WATLOW’S FIREROD 


Bulletin 367 will give you complete information. 


WATLOW 


ELECTRIC MANUFACTURING CO. 
1384 Ferguson Ave. /st. Louis 14, Mo. 
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put power where you want it 


Flexible shafts give the designer important new freedom 
in transmitting rotary power or control between two points. 
They enable you to position your power source and your 
driven part to best advantage . . . without worrying about 
obstructions, vibration, shock or alignment. 

Even if the components are in relative motion to each 
other, you can still transmit power smoothly and eco- 
nomically. 

Flexible shafts also reduce manufacturing costs . . . use 
fewer parts . . . eliminate cumbersome gears, drives, cou- 
plings, universals. With rigid connections gone, alignment 
and tolerance problems fade away, and installation is 
a snap. 

Whatever your rotary transmission problem, there is a 
good chance that one of S. S. White’s flexible shaft lines 
can solve it... Standard, Pre-Engineered, or Custom- 
Designed fiexible shafts. 


S.S. WHITE INDUSTRIAL DIVISION, 
DEPT. 4 10 East 40th Street, N. Y. 17, N. Y. 


THE S. S. WHITE FLEXIBLE SHAFT HANDBOOK 
New 4th Edition...Send for your free copy! 


F FIRST NAME 
IN FLEXIBLE SHAFTS 


Circle 472 on Page 19 





ENGINEERING DEPT. EQUIPMENT 





to | me within 3 db. Electro In- 
struments Inc., 8611 Balboa Ave., 
San Diego 11, Calif. 
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Table-Model Whiteprinter 


operates at speeds to 
55 linear fpm 


Starlet 60 dry-diazo whiteprinter is 
especially designed for office copy- 
ing, and for engineering blueprints 
up to 20 in. wide by any length. 
Unit operates at speeds up to 55 
linear fpm. Over-all dimensions 
of the printer are 281% in. high 
and 40 in. wide. With feeding leaf, 
depth of machine is 4114 in. Ma- 
chine operates on 110 or 220 v. By 
simultaneously feeding two letter- 
size sheets side by side into the ma- 
chine, production can be doubled. 
Unit makes sharp, permanent 
copies while operating continuously 
at top speed. Paragon-Revolute 
Div., Charles Bruning Co. Inc., 
1800 W. Central Rd., Mount Pros- 
pect, III. 
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Freezing Unit 


for temperatures as low 
as —200F 


Cryostor freezer, featuring an ad- 
justable temperature-range control, 
is suited for laboratory use wherever 
low-temperature storage or quick 
freezing is required. A 1'%-cu ft 
capacity is available for tempera- 
tures as low as 200 F. Vapor-proof 
cabinet is heavy-duty steel, insu- 
lated with glass fiber. Hard-rubber, 
double-lid doors are centered on top 
of the unit. System consists of 
two hermetically sealed compres- 
sors set up in a two-stage system. 
Air-cooled unit has fan motor per- 
manently lubricated. Instrumenta- 
tion Associates, 17 W. 60th St., 
New York 23, N. Y. 
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THE ENGINEER’S 


Library 


Recent Books 


Mechanical Measurements. By Thomas 
G. Beckwith and N. Lewis Buck; 559 
pages, 6 by 9 in., clothbound; published 
by Addison-Wesley Publishing Co., Read- 
ing, Mass.; available from Macuine Dek- 
sIGN; $8.75 per copy postpaid. 


The first of two parts discusses | 


the fundamental theory of measure- 
ment including basic standards, 
characteristics of dynamic signals, 
basic detector-transducer elements, 
and modifying systems such as in- 
put circuitry, resonant circuits, and 
telemetry. Terminating devices and 
methods are presented on meter in- 


dicators, mechanical and electronic | 
counters, and cathode-ray oscillo- | 
scope. The second part treats ap- | 


plied mechanical measurement. 
Separate chapters cover determina- 
tion of count, events per unit of 
time, displacement and dimensional 
measurement with gage blocks and 
surface plates, pressure, flow and 
temperature measurement, vibration 
and acceleration, and the applica- 
tion of radioactive isotopes. 


Engineering Drawing and Geometry, 
Second Edition. By Randolph P. Hoel- 
scher and Clifford H. Springer; 628 pages, 
10 by 8 in., clothbound; published by 
John Wiley & Sons Inc., 440 Park Ave- 
nue South, New York 16, N. Y.; avail- 
able from Macuine Desicn; $8.95 per 
copy postpaid. 


The elements of engineering 
drawing are presented, including 
geometrical constructions, ortho- 
graphic projection, sectional views, 
dimensioning, and material speci- 
fication. In addition, other parts 
cover fundamental descriptive 
geometry, graphical computation, 
and geometry of advanced projec- 
tion systems including intersections 
and developments, axonometric pro- 
jection, oblique projection and per- 
spective. The section on graphic 
computation discusses charts and 
diagrams, vector analysis, layouts 
for empirical equations, and con- 
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American Motors Corporation Danly Machine Specialties, Inc. 
Armstrong Cork Company Eastman Kodak Company 


“Bendix Products Division — Emerson Electric 
The Bendix Corporation” Manufacturing Company 


E. W. Bliss Company Firestone Tire & Rubber Company 
Boeing Airplane Company Flintkote Company 

Briggs & Stratton Corporation Gleason Works 

Buhr Machine Tool Company 
J. |. Case Company 
Caterpillar Tractor Company 
Celotex Corporation 
Chrysler Corporation 


B. F. Goodrich Company 
Goodyear Tire & Rubber Company 
The Heald Machine Company 

Geo. A. Hormel & Company 


International Harvester Company 
Jones and Lamson Machine Co. 
F. Jos. Lamb Co. 

Lockheed Aircraft Company 


Minneapolis-Honeywell 
Regulator Company 


j Monsanto Chemical Company 
RACINE Pullman Incorporated 
= Radio Corporation of America 
Radio Corporation of America 
(Whirlpool Corporation Division) 
Republic Aviation Corporation 
Republic Steel Corporation 


Revere Copper and 
Brass Incorporated 


Reynolds Metals Company 


R. J. Reynolds Tobacco Company 
(Archer Aluminum Division) 


Singer Manufacturing Company 
A. 0. Smith Corporation 
Snyder Corporation 
Stewart Warner Corporation 
The Timken Roller Bearing Company 
Trane Company 
Grinding Machines, Inc. Union Carbide Corporation 
Patrick Cudahy, Incorporated United States Steel Corporation 
Curtiss-Wright Corporation Wilson & Company, Incorperated 


Racine Hydraulics & Machinery, Inc. 


RACINE, wiscoOonstiN 
HYDRAULICS DIVISION 
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Qe eR OREN TS HRS 


BUILT BY APEX CORP., 
ROSEVILLE, MICHIGAN 


This active 
hydraulic 
heart helps 


SEAL POROSITY IN 106 TRANS- 
MISSION CASES EVERY HOUR 


A RACINE VARIABLE VOLUME PUMP and 

10 RACINE VALVES control all mechani- 

cal operations in this Apex impregnat- 

ing machine, which seals leaky 
transmission cases at a major auto firm’s 
transmission plant in Toledo, Ohio. Apex 
specified RACINE equipment because its de- 
sign simplifies machine design problems . . . 
eliminates the need for extra pumps and valves. 
RACINE PUMPS are easy-to-control . . . handle 
pressure compensation automatically for varying 
gpm requiremen’s. Apex has preferred RACINE 
for over 10 years! 


RACINE 


Racine Hydraulics & Machinery, Inc. 


nA CTH ES WTS Soo NS Tn 
HYDRAULICS DIVISION 
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struction and use of nomographs. 
Professional applications are given 
for map, architectural, structural, 
pipe, welding, and _patent-office 
drawing. 


Dictionary of Mechanicai Engineering. 
By Alfred Del Vecchio, director of me- 
chanical engineering, Manhattan College; 
346 pages, 614 by 9 in., clothbound; 
published by Philosophical Library Inc., 
15 East 40th St., New York 16, N. Y.; 
available from Macuine Desicn, $6.00 
per copy postpaid. 


Prime definitions in the fields of 
engineering mechanics, automatic 
controls, fuels and combustion, and 
power plants are presented. Defini- 
tions of terms directly related to 
mechanical engineering, but proper- 
ly in the fields of basic electricity 
and mathematics, heat treatment of 
metals, and welding, are included. 


Analysis of Flat Plates by the Alge- 
braic Carry-Over Method. By Jan J. 
Tuma, Kerry S. Havner and Samuel E. 
French; two volumes, 218 and 49 pages 
respectively, 81% by 11 in., paperbound; 
published by Office of Engineering Re- 
search, Oklahoma State University, Stifl- 
water, Oklahom¢; $4.00 and $2.50, re- 
spectively. 


The first volume presents a gen- 
eral analysis of thin, simply sup- 
ported rectangular plates of constant 
thickness by the algebraic carry- 
over method. Lagrange’s fourth- 
order partial-differential equation 
of the thin plate is replaced by two 
second-order equations in terms of 
loads, moments, and _ deflections. 
The numerical evaluations of the 
algebraic results for plates of vari- 
ous length-width ratio were elec- 
tronically computed. The final val- 
ues are recorded in tabular form 
in the second volume. 


Kinetics, Equilibria and Performance of 
High Temperature Systems. Edited by 
Gilbert S. Balm and Edward E. Zukoski; 
255 pages, 61% by 10 in., clothbound; pub- 
lished by Butterworth Inc., 7235 Wiscon- 
sin Ave., Washington 14, D. C.; available 
from Macuine Desicn, $12.50 per copy 
postpaid. 

This volume constitutes the un- 
classified proceedings of the Con- 
ference on Kinetics, Equilibria, and 
Performance of High Temperature 
Systems held by the Combustion 


Macuine Desicn 
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Institute on November 2-5, 1959. 
Thirty-three papers are presented 
on standard engine performance 
parameters, combustor and exhaust 
nozzle design, input and output 
thermodynamic data, performance 
calculations, and computer pro- 
graming for output thermodynamic 
data. 


Creativeness for Engineers. By Donald 
S. Pearson, The Pennsylvania State Uni- 
versity; 159 pages, 534 by 83% in., cloth- 
bound; published by Donald S. Pearson, 
P. O. Box 413, State College, Pa.; $4.25 


per copy. 


A creative approach to interpreta- 
tion and solution of engineering 
problems is presented. First, prob- 
lem recognition, definition, and ini- 
tial evaluation are discussed. Then, 
synthesis, analysis, and final inter- 
pretation are covered. Scope of illus- 
trative examples has been enlarged 
in this fourth edition. 


Science Since Babylon. By Derek J. 
de Solla Price, 5\/, by 8% in., clothbound; 
published by Yale University Press, New 
Haven, Conn.; $4.50 per copy. 


This informative analysis on the 
roots of our scientific civilization also 
defines its present structure. The 
significant events, discoveries and in- 
ventions that contributed to Ameri- 
ca’s technological expansion during 
the nineteenth century are traced 
from the Renaissance period. In 
conclusion, the author discusses the 
relationship between science and 
the humanities as it affects our prob- 
able future. 


Seventh National Symposium on Re- 
liability and Quality Control in Elec- 
tronics. 538 pages, 8%. by 11 in., paper- 
bound; published by Institute of Radio 
Engineers Inc., 1 East 79th St., New York 
21, N. Y.; $5.00 per copy. 

A broad survey of reliability and 
quality control in electronics is pre- 
sented in 55 papers. Statistical tech- 
niques, reliability management, 
models and mathematics, acceler- 
ated testing, system reliability, cost 
considerations, design techniques, 
and reliability prediction and pro- 
graming are the general subjects 
covered. Specific topics include dis- 
crete distributions associated with 
life testing, reliability of parallel 
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SUPER TRUSTEE “SONCRETE BLOCK 
MACHINE BUILT BY THE GENE OLSEN 
CORP., ADRIAN MICHIGAN 


This 
dependable 
hydraulic hed 


REDUCES UPKEEP AND DOWN- 
TIME BY AS MUCH AS 80% 


“RACINE HYDRAULIC EQUIPMENT is 

the heart of our concrete block ma- 

chines,” says C. S. DeLamater, sales 

manager for The Gene Olsen Corp., 

another satisfied user of RACINE PUMPS 

and VALVES exclusively since 1949. 

Besides the tremendous savings in operat- 

ing hydraulically-designed concrete block 
machinery, the firm emphasizes the advan- 
tage of simplified control of oil circulation in 
RACINE VARIABLE VOLUME PUMPS. They pump 
only the oil required to do the job — no waste 
of pressure oil — no heating. Thus through lower 
horsepower, operation economies are enjoyed. 


Racine Hydraulics & Machinery, Inc. 


nA Oo TR Se. wre ee ane 
HYDRAULICS DIVISION 
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HOLTZER-CABOT 


offers these 
CUSTOM FEATURES 
ina new stock motor 
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MOTOR ONLY GEAR MOTOR 


MCDEL RBC-2407 
2-Phase Instrument Servo Motor 


High torque-to-inertia ratio 

Torque to meet your needs 

Several output speeds to choose from 

Control winding impedance of 5400 ohms locked rotor 
New motor end cap design for easier mounting, 

better heat dissipation 


The RBC-2407 is available as a basic motor or with four stock 
gear ratios to meet your application requirements. All gear motors 
are electrically and mechanically interchangeable. Send coupon 
for free bulletin covering complete details, including physical 
dimensions and electrical specifications of this Model RBC-2407 
instrument motor. 


HOLTZER-CABOT MOTOR DIVISION - NATIONAL PNEUMATIC CO., INC. 


Sales-Service Representatives in Principal Cities throughout the World 


electric and electronic 
equipment and systems 


Designers and manufacturers of 
mechenical, pneumatic, hydraulic, 


~ 


HOLTZER-CABOT MOTOR DIVISION, Department MD 
National Pneumatic Co., Inc., 125 Amory St., Boston, Mass. 


Please send: [] Complete details of Model RBC-2407 Servo Motors 
: (_] Information on other H-C Instrumentation Motors 


NAME TITLE 








COMPANY 





ADDRESS. 
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systems, nonlinear estimation tech- 
niques, and high stress aging to 
failure of semiconductor devices. 


Silicones. Edited by S. Fordham; 252 
pages, 5% by 8'% in., clothbound; pub- 
lished by Philosophical Library Inc., 15 
East 40th St., New York 16, N. Y.; avail- 
able from Macuine Wersicn, $10.00 per 
copy postpaid. 


A condensed account of organo- 
silicon chemistry is given in the 
first part of the book to give a gen- 
eral understanding of the field. The 
second part is an outline of the 
industrial manufacture and appli- 
cation of silicones covering *.ids, 
lubricants, rubbers, and resins. Elec- 
trical properties are also discussed. 


Government Publications 


NASA Technical Notes. Copies of pub- 
lications listed below are available from 
Office of Technical Services, U. S. Dept. 
of Commerce, Washington 25, D. C. 


PB 161907. Fundamentals of Solid Rocket 
Propulsion, By Henry Tao-Sze Hsia; 44 pages, 
8 by 10% in., paperbound, side-stapled; $1.25 
per copy. 

Basic theories and equations in dynamics 
and thermodynamics of solid-propellant rocket 
propulsion are presented. A glossary of terms 
commonly used in solid-propellant rocketry is 
included. 


PB 161821. Solid Tantalum Capacitors, By 
Albert Tunchick; 14 pages. 8 by 10% in., 
pape~bound, side stapled; $.50 per copy. 

This is a study of the properties of the re- 
cently developed solid tantalum capacitors. 
Capabilities and Himitations of the capacitor 
with respect to operating temperatures. elec- 
trical leakage, dissipation factors, stability, 
and life have been explored and are summarized 
and illustrated. 


OTS Technical Reports. Copies of re- 
ports listed below are available from Office 
of Technical Services, U. S. Dept. of 
Commerce, Washington 25, D. C. 


TN D-725. Factors in Evaluating Fatigue 
Life of Structural Parts. By Walter Illg; 12 
pages, 8 by 10% in., paperbound, side-stapled; 
$.50 per copy. 

Three facets of fatigue testing are discussed 
in relation to problems involved in evaluating 
fatigue life of structural parts. These factors 
are variable-amplitude loading, fatigue-crack 
propagation, and equivalent fatigue loading. 
Experimental test results are included to sup- 
port conclusions, 


TN D-526. Correlation of the Buckling 
Strength of Pressurized Cylinders in Compres- 
sion or Bending with Structural Parameters. 
By James P. Peterson, Langley Research Cen- 
ter; 21 pages. 7% by 10% in., paperbound, 
side-stapled; $0.75 per copy. 

Data on nonpressurized cylinders in bending, 
and data on pressurized cylinders in compres- 
sion and bending are correlated with struc- 
tural parameters. Correlations are made by 
using small-deflection buckling theory and re- 
duced values for extensional stiffness of the 
cylinder wall. 


TN D-714. Analysis of Effective Thermal Con- 
ductivities of Honeycomb-Core and Corrugated- 
Core Sandwich Panels. By Robert T. Swann 
and Claud M. Pittman. 62 pages, 7% by 10% 
in., paperbound; $1.75 per copy. 

Equations are derived for the transfer of 
heat in sandwich panels. An exact method is 
developed for considering internal reflections 
of radiant heat and for reducing the given 
problem to an equivalent problem which may 
be solved by well-established black-body meth- 
ods. The effective thermal conductivities are 
given as functions of the geometric parameters 
and material properties. 
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Every sheet, coil or tubing ship- 
ment of Quaker State aluminum 
is now certified in writing. It’s 
your assurance that your order 
has passed our rigid standards 
of quality control to meet your 


exacting specifications. 


TESTED FOR STRENGTH 
AND HARDNESS. Tests for 
strength, hardness and percent- 
age of elongation are made on 
specimens from finished rolled 
material. This enables QSM met- 
allurgists to assure you that your 
temper specifications are met. 


QUAKER STATE METALS COMPANY 


Lancaster, Pennsylvania 
A DIVISION of HOWE SOUND COMPANY 


Mill Producers of Aluminum Sheet, Coil, Tubing and Extrusions 
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NOW AVAILABLE 

TWO HELPFUL BOOKLETS 
ON ELECTRIC MOTORS 
AND POWER SUPPLIES 


1. Electronic and Electric Power Supplies 


A symposium of six articles on the selection, specification 
and application of--- 


© Electronic Power Supplies 

e AC and DC Electric Generators 
Lightweight Electric Generators 
Generator-Battery Systems 
Vibrator and Dynamotor Power Supplies 
Dry Cells and Storage Batteries 


$1.00 a copy 


a> 


2. Special Report on Electric Motors 


Including a 10-page Directory of 140 motor and gearmotor 
manufacturers, classified according to the types of motors 
produced. 

A comprehensive review of the design advances in electric 
motors, with special articles written by authorities in the 


areas of fractional and integral horsepower motors. 


$1.00 a copy 


MACHINE DESIGN 
PREADER SERVICE | 


READER SERVICE 


Remittance or Company Purchase 
Orcier must be enclosed with order 


Name 





Penton Building 


Cleveland 13, Ohio Company 





Send me__copies of Power Supp Address 


Send me____copies of Electric Motors 








City Zone State 


(Add 3% to orders in Ohio to cover State Sales Tax) 
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REPRINTS 


Complete reprints of major article 
series and collections of articles, and 
extra copies of Macuine DEsIGN 
Books, are available from: Reader 
Service, Macuine Desicn, Penton 
Bldg., Cleveland 13, Ohio. Remit- 
tance or company purchase order 
must be enclosed with your order. 
Add 3 per cent to orders in Ohio to 
cover State Sales Tax. 


The es Book, 1961 Edition (256 
) 
The Seals Book, 1961 Edition (240 pp.) 


The Fasteners Book, 1960 Edition (236 
pp.) $2 ; 

Preventing Fatigue Failures, by F. B. Stu- 
len, H. N. Cummings, W. C. Schulte, 
1961 (32 pp.) $1 (available Aug. 1) 

Simplified Vibration Analysis by Mobility 
and Impedance Methods, by R. P. Thorn 
& A. H. Church, 1959-1960 (80 pp.) $2 

Inside the Engineer, by Eugene Raudsepp, 
1958-1960 (52 pp.) $1 

Mobility of Cross-Country Vehicles, by 
M. G. Bekker, 1959-1960 (32 pp.) $1 

Engineering Approach to Hydraulic Lines, 
by Jaroslav J. Taborek, 1959 (36 pp.) $1 

Planning New Products, by Philip Marvin, 
1953-1958 (102 pp.) $3 

Friction-Clutch Transmissions, by Z. J. 
Zania, 1958 (30 pp.) $1 

Design Guide—Flexible Couplings, by Lec 
F. Spector, 1958 (128 pp.) $1 

Special Report on Electric Motors, Staff 
Report, 1958 (42 pp.) $1 

Electronic and Electric Power Supplies, 
(Symposium) 1958 (40 pp.) $1 

Human-Factors Engineering, by J. D. Van- 
aT and C. T. Goldsmith, 1958 (32 
pp.) $l 

Mechanics of Vehicles, by jaroslav J. Ta- 
borek, 1957 (94 pp.) $2 

Design for Fatigue Loading, by Joseph 
Marin, 1957 (34 pp.) $1 

Hydraulic Servo Fundamentals, by J. M. 
Nightingale. 
Volume 1: May-Nov., 1956 (32 pp.) $1 
Volume 2: Nov., 1956—Mar., 1957 (30 

pp.) $1 

Volume 3: May, 1957—Feb., 1958 (44 


pp.) $1 
Adjustable-Speed Drives (Electrical-Me- 
chanical-Hydraulic), Staff Report, 1954- 
1955 (146 pp.) $2 
MACHINE DESIGN Data Sheets 
1960 (130 pp.) $2 
1959 (136 pp.) $2 
1958 (132 pp.) $2 
1957 (102 pp.) $2 
1956 (114 pp.) $2 
Transactions of the Mechanisms Confer- 
ences 
Sixth Conference, 1960 (152 pp.) $2 
Fifth Conference, 1958 (240 pp.) $3 
Fourth Conference, 1957 (104 pp.) $2 
Third Conference, 1956 (40 pp.) $1 
Second Conference, 1954 (50 pp.) $1 
First Conference, 1953 (48 pp.) $1 
Tips and Techniques 
Vol. 1—Drafting Aids, 1956-1957 (32 
pp.) $1 
Vol. 2—Engineering Aids, 1956-1958 (30 
pp.) $1 
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You can get high reductions 
with Gleason HRH'’ gear sets 


This thirty-one-inch gear and its pinion 
have a 150 to 5 ratio. Yet they are 
hypoids — what we call HRH or high 
reduction hypoids. 

These compact, flexible sets can be 
built to ratios as high as 360 to 1 with- 
out losing the traditional advantages of 
Gleason design proportions. 

They permit you to design to tight 
space limits, particularly on big jobs. 

They have a typically fine Gleason 
surface finish, impossible to get with 
hobbing or other methods. The pinion 
teeth wrap around the pinion, so you 


get continuous tooth action even with 
a one-tooth pinion. The resulting mo- 
tion is always smooth and continuous. 

You use regular Gleason machines 
to manufacture these gears . . . in small 
quantities and large. 

And with all that you get the usual 
complete technical assistance from our 
engineering staff all the way 
through the design stages on to proto- 
types and full production. 

Find out what HRH gears can do for 
your transmissions by contacting us 
directly. 


. 


The cylindrical shape of the pinion lends itself 
readily to straddle mountings. The high offset 
design also increases the diameter of the pinion, 
lending extra strength to the entire assembly. 


*Trademark for Gleason High Reduction Hypoids 


GLEASON WORKS 


1000 UNIVERSITY AVE., ROCHESTER 3, N. Y. 
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1959 DATA SHEETS INCLUDE: 


Helical and Bevel Gears 

By Donald J. Myatt 
Poini—Position Reduction 

By C. Wesiey Aller 

Disc-Cam Curvature 

By J. Hirschhorn 

Helical-Spring Design 

By J. Hirschhorn 

Preferred Pinion Sizes 

By Gustav A. Larson 

Thin-Walled Circular Beams 

By H. D. Tabakman 

Simplified Column Design 

By Helmut G. Hoeschel 

Plastics At High Temperatures 

By J. Chottiner 

Geneva Drive Rollers 

By Charles Tiplitz 

Thermostatic Bimetals 

By C. F. Alban and C. C. Perry 
Moment Grids 

By Jacob Herrmann 

Minimizing Maximum Beam Moments 
By B. Saelman and L. C. Coombs 
Control Identification 

By Joseph L. Seminara - 
Minimizing Maximum Beam Deflection 
By B. Saelman 

Curved-End Cantilevers 

By Alexander Blake 

Nonstandard Gears 

By John H. Glover 

Round-Section Beams 

By Charles W. Bert 

Optimum Sections of Tubular Columns 
By B. Saelman 

New Property Values for Vulcanized Fiber 
By R. W. Wilhelm 

Viscosity and Lubricants 

By Harry C. Rippel 

Trig-Type Cam Profiles 

By C. N. Nekultin 

Sleeve-Bearing Bronzes 

(Cast Bronze Bearing Institute) 
Wall Thickness of Pressure Vessels 
By Allan W. Gilman 

Solving Equations 

By John P. Hatch 

Stress and Deflection in Shafts 

By V. J. Lopardo and W. M. Lee 
Minimum-Weight Tubular Members 
By B. Saelman 


Reader Service Department 
Penton Building 
Cleveland 13, Ohio 


Please send me_ 


Name 





BASIC ENGINEERING HELP FROM 


DESIGN 


NOW READY 


1959 Data Sheets 


PLUS—a cumulative index 


of all 1956-1959 Data Sheets 


Twenty-six reference articles of valuable design tech- 
niques published in the 1959 issues of MACHINE 
DESIGN are included in a new 135-page reprint now 
available. Each data sheet begins on a right-hand 
page for clipping ease without destroying other pages. 
Prepared with your personal file of engineering in- 
formation in mind, each volume contains a four-year 


index of published data sheets available. 


Price is $2.00 each, including postage 


These worthwhile data sheets offer a unique collection 
of basic design assistance. Order your personal or de- 
partmental copy today. Use the convenient form be- 


low for prompt processing. 


(Remittance or Company Purchase 
Order must be enclosed with order) 


copies of the 1959 Data Sheets @ $2.00 each 





Company 








City 


Zone __ State 





(Add 3% to orders in Ohio to cover State Sales Tax) 
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Thermal-Compensated Rotor 


Internal ducts direct flow of hot gas within a regen- 
erative heat-exchanger rotor to prevent thermal defor- 
mation. Hollow members are divided into axially 
spaced passageways by partitions extending from the 
rotor post radially outward. The hollow members are 
connected by annular cavities in the rotor post to the 
gas inlet and outlet ducts. Gas flows to the upper duct 


Gas outlet Air inlet 








+ Diaphragm 


























Partition 





re 


Gas inlet Air outlet 


first and then out through the lower duct. Since the 
gas in the upper duct of the rotor is substantially the 
same temperature as that at the gas inlet the tempera- 
ture gradient between the hot and cold ends of the rotor 
is substantially reduced. The rotor therefore remains 
flat and the sealing clearances constant. Patent 2,977,- 
096 assigned to The ‘Air Preheater Corp., New York, 
N.Y., by Ted C. Evans. 


Hydraulically Stabilized Air Cylinder 


The stroke of an air-operated drive cylinder is stabil- 
ized by an auxitiary hydraulic piston and associated 
control valve. Air admitted to the left end of the outer 


Air inlet and vent Auxiliary Primary Flow- control 
assembly piston piston r: assembly 

















cylinder forces the hydraulic piston to'the right, at a 
rate determined by the control valve opening. The 
hydraulic fluid then flowing into the right side of the 
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THE KEY TO YOUR 
SECURITY DESIGN PROBLEM 


If the equipment or product you are designing 
should have a lock, it should have the unique 
Chicago ACE® Lock. The above key fits the cir- 
cular keyway of an ACE lock and is as symbolic 
of maximum security as it is different from con- 
ventional keys. 

Because of the intricate tumbler combinations 
possible in a Chicago ACE Lock, you can specify 
your own registered, unduplicated key cut with 
duplicate keys available from the factory only. 

To learn more about the 
advantages of ACE and the 
complete line of Chicago 
Locks, write for a copy of 
our catalog and bulletins. 





CHICAGO LOCK CO. 


2054 North Racine Avenue - Chicago 14, Iilinois 
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TUNGSTEN 
CARBIDE 
BALLS 


ITI tungsten carbide balls offer 
the greatest obtainable resist- 
ance to wear, abrasion and 
deformation. They retain these 
advantages in many corrosive 
environments. Other outstanding 
properties include— 


EXTREME HARDNESS: 
89 to 91 Rockwell A. 


HIGH COMPRESSIVE STRENGTH: 
648,000 p.s.i. 
HIGH PRECISION: 
+.0001” size tolerance and .000,020” 
sphericity are standard. Furnished 
to +.000,010” on size and .000,010” 
sphericity if desired. 
EXTRA-SMOOTH FINISH: 
1 microinch r.m.s. 
These balls are available in ALL 
SIZES, standard and _ special, 
from .005” to 5”. You can get 
them from stock in dozens of 
sizes from 1/64” to 1”; also 1, 5 
and 10 mm. WRITE for prices 
and specifications. 


We also make precision balls of all other workable 
materials, including plastics, sapphire and special alioys 
—all sizes, standard and special—modified balls—hollow 
and plated balls—in experimental and mass-production 
quantities. BULLETIN BU-1 gives details; includes 
specs on stock balls of 8 materials. Want it? Write, 
phone or send the inquiry card. 


See us at BOOTH 1000, Design Engineering Show 
INDUSTRIAL TECTONICS, INC. 


manufacturers of precision balls and bearings 


BALL DIVISION | 3686 JACKSON RD., ANN ARBOR 2, MICHIGAN 
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inner cylinder forces the primary piston to the left. 
Motion of the drive shaft is fixed by the setting of the 
flow control valve. The drive shaft is retracted by ad- 
mitting air to the left side of the inner cylinder and 
simultaneously venting the left end of the outer cylinder. 
Patent 2,976,845 assigned to Modernair Corp., San 
Leandro, Calif., by John E. Goldring. 


Pump-Impeller Assembly 


Elastomeric vanes in a pump impeller are joined to a 
metal or plastic hub to provide a torque-transmitting 
connection with the shaft. The vanes are attached to 
the hub by dovetailing for ease of assembly and dis- 


Elastomeric biades 





assembly. O-ring seals, which block fluid communica- 
tion between the intervane spaces, prevent the hub ends 
from wearing against the chamber walls. Patent 2,976,- 
811 assigned to Jabsco Pump Co., Burbank, Calif., by 
Frank H. P. Sully. 


Air-Cooled Centrifugal Ciutch 

The friction elements in a clutch are air cooled by 
pumping action resulting from the centrifugal force 
of rotation. The webs of the driving and driven mem- 
bers are provided with openings, near the hub, through 


/Driven element 
Driven member 


rAir intake 


Thrust washer LAir intake 





Drive member~ Air outlet 


which the cooling air may enter. From the inlet, air 
flows through a passageway between the members, 
then through a port to the spring cavities, and radially 
outward through axial spaces provided in the clutch 
elements. Air escapes from the clutch through clear- 
ances between the outer periphery of the elements and 
an adjoining flange. Additional cooling is achieved by 
propelling air radially outward over the external sur- 
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faces of the clutch members. Patent 2,976,975 assigned 
to Salsbury Corp., Los Angeles, Calif., by Lewis D. 
Thostenson. 


Liquid-Cooled Springs 


Compression or torsion springs are formed from high- 
carbon steel tubing to permit circulation of cooling 
fluid for operation at high temperatures. One end of 
the spring is connected to the delivery side of a pump 





while the other end is connected to a reservoir of cool- 
ing fluid which may be a liquid or gas. The springs 
are first wound, then hardened and tempered, and 
cold set. Patent 2,977,109 assigned to Associated Spring 
Corp., Bristol, Conn., by John B. Beckwith. 


Limit-control mechanism is reset by a minimum of 
reverse motion on a cable winch, An intermittent cou- 
pling (Geneva wheel) is employed between the drum 
control and limit switch to permit the lowering of a 
cable after it has been raised a short distance above 
its lower limit. Patent 2,973,412 assigned to Breeze 
Corp., Union, N. J., by Francis M. Joseph and Edgar R. 


Herrmann. 


Quick-Disconnect Shaft 


Two opposed keys, mounted in slightly offset key- 
ways, provide a quick-disconnect shaft coupling. The 
coupling box has a central aperture of cruciform shape 





Spindle al 
ie Senn =7y oon ene f, 


Coupling box 


to receive a pinion and spindle, and the keyways are 
offset from the vertical centerline. Portions of the shaft 
provide abutments which prevent the coupling box 
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on airborne accessories 
with... 


LONG- 
LOK 


self-locking screws 
Per MIL-F-18240 


Critical weights and need- 
less and costly man-hours 
of assembly time are being 

saved through the use of 
LONG-LOK Self-Locking 
Screws on pressure 
switches, motors, pumps, 
valves and other airborne 

accessories. 
Many companies in the air- 
craft, missile and rocket 
fields are using LONG-LOK 
Self-Locking Screws per the 
requirements of MIL-F-18240 

to simplify their assemblies. 

LONG-LOK Self-Locking Screws 
are heat, vibration, shock and impact 
resistant. They are reuseable and can be 
head marked for self-iock identification per 
specification. Increased reliability of component and 
system is assured. 
LONG-LOK Self-Locking Screws are solving 
new fastener problems every day. 
They could be the answer to your needs. 


Write for Catalog LL-61 


LONG-LOK 
CORPORATION 


4101 REDWOOD AVENUE » LOS ANGELES 66, CALIF. 
EXmont 1-7128 * TWX S MON 7146 


LONG-LOK EASTERN CORPORATION 


68 Urban Ave., Westbury, L. 1.,N.Y., EDgewood 4-8154 


Licensees and Representatives in Principal Cities 
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EXPERT Help 
in 


Laminated Plastics 


From Specialists 


An Example of 


Synthane You-shaped Versatility 


Do you have a materials problem? Perhaps 
laminated plastics is the answer: Why not 
discuss it with our field representative in your 
territory? He has behind him the entire 
Synthane organization with over 32 years of 
experience in the manufacture and fabrica- 
tion of laminated plastics. Our engineers, 
technicians and field representatives are spe- 
cialists in this field, and over two-thirds of 
our people have over 10 years’ experience 
with Synthane. The solution to your materials 
problem can probably be found at Synthane. 


You-shaped Versatility makes Synthane a Better Buy in Laminates 


[SYNTHANE) 


CORPORATION 








OAKS, PENNA. 


Synthane Corporation, 5 River Rd., Oaks, Pa. 
Gentlemen: 


Please send me information relating to Synthane as a source 
for laminated plastics materials and parts. 


Name 





Address. 





a 
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from moving axially on the spindle and pinion during 
counterclockwise rotation. To disassemble the coupling, 
the shaft is rotated in a clockwise direction until the 
cruciform portions are in alignment. The coupling 
box may then be slid axially onto the shaft. Patent 
2,976,702 assigned to Union Tank Car Co., Chicago, 
Ill., by Leonard C. Pietsch. 


Adjustable-Stroke Piston Rod 


A series of large and small spacers are added to or 
removed from a piston assembly to adjust stroke length. 
Since the end of the piston rod is of reduced diameter 
the piston may be set at any longitudinal position 
along its length. When a number of the larger spacers 


Are 8 spacers 
; Small spacers 


are added at the end of the piston rod, the piston can 
in effect be made longer. This lengthening will, ac- 
cordingly, reduce the cylinder stroke. The smaller spac- 
ers are used to fill in the space on the opposite side 
of the piston. Patent 2,976,844 assigned to Modernair 
Corp., San Leandro. « alif., by John E. Goldring. 


Pressure-Balanced Vane Pump 


Cylindrical vanes in a rotary actuator are housed in 
slots provided with pressure-balance chambers to re- 
duce friction and possible binding. With rotation in 


either direction, the high-pressure fluid enters the up- 
stream side pressure-balance chamber. This pressure is 
limited to an arc of about 180 deg by a seal located 
at the base of the vane slot. Thus, the tangential 
working force is exerted almost normal to the down- 
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stream bearing shoulder. The load bearing shoulder 
in turn directs the resultant force with enough radial 
component to balance out any unwanted radial com- 
ponent from the seal member. This assembly prevents 
high-pressure fluid from getting under the vane to force 
it outward against the stator wall with resultant bind- 
ing. Patent 2,975,766 assigned to Kelsey-Hayes Co., 
Los Angeles, Calif., by Augustus P. Henry. 


Compound-Action Flexible Coupling 


A pilot cylinder located midway between two ex- 
ternally splined coupling members “halves” tooth mis- 
alignment with an internally splined coupling sleeve. 


Coupling Coupling sleeve 
Quill a pling 


One coupling member has internal spline teeth, which 
mesh with the pilot cylinder, and external spline teeth, 
which mesh with the coupling sleeve. The other 
coupling member is similarly meshed with the coupling 
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sleeve and joined to the pilot cylinder by a stub ex- 
tension. With this pilot arrangement, the degree of 
misalignment, as compared to conventional assemblies, 
is halved, thereby reducing the torsional loading on 
the quill shaft from angular misalignment. Patent 
2,975,620 assigned to General Electric Co., by Eugene 
E. Shipley. 


Piston-Pump Torque Converter 


A torque converter comprises a piston pump which 
automatically declutches at idle speeds. The casing 
is directly connected to the driven shaft and encloses 


the rotating drive shaft. As the pistons are reciprocated 
by a barrel cam attached to the drive shaft, fluid flow 
is confined within the casing by a restricted porting 
arrangement. As the speed of the drive shaft increases 





With Eastman 910 Adhesive... 
Ultra-miniature components bonded in seconds 


plished without stringing or balling. 
Eastman 910 Adhesive will form ¥* 
bonds withalmost any kind of material. 


There are over 150 components in 
Sonotone’s new Model “66” hearing 
aid—yet the housing is no ager than 
a lump of sugar. 

In this example of 

miniaturization at 

its finest, Sonotone 

uses Eastman 910 

Adhesive in more 

than a dozen fasten- 

ing operations, join- 

ing parts made of 

plastic, rubber and GE é 
metal. Many of the ead are aa 
by flowing the thin, clear adhesive 
into tiny spaces, and this is accom- 


send $5 for a trial 4 


adhesive 
like 
Eastman 
910 


Skeptical? Then : 
sm 


Bete et son eoctord 


kit and try it on 
your toughest job. 
Kits and further | 


information are 
available from 
Armstrong Cork 
Company, Indus- 
trial Adhesives Divi- 


sion, 9105 Dean St., Lancaster, Pa., 
or from Eastman Chemical Products, 
Inc., Dept. M-5, Kingsport, Tenn. 


Here are the types of bonds that can be made with Eastman 910 Adhesive 


Among the stronger: Natural rubber, SBR, Buna N, most types of neoprene, steel, aluminum, brass, 


Adhesive 


SETS FAST—Makes firm bonds in seconds to 


minutes. 

VERSATILE—Joins virtually any combination of 
materiais. 

HIGH STRENGTH—Up to 5,000 Ib./in.2 depend- 
ing on the materials being bonded. 

READY TO USE—No catalyst or mixing neces- 
sary 

CURES AT ROOM TEMPERATURE—No heat re- 
quired to initiate or accelerate setting. 
CONTACT PRESSURE SUFFICIENT. 

LOW SHRINKAGE —Virtually no shrinkage on set- 
ting as neither solvent nor heat is used. 
GOES FAR—One-pound package contains about 
14,000 one-drop applications. 

The use of Easiman 910 Adhesive is not sug- 


gested at temperatures above 175°F., or in 
the presence of extreme moisture for pro- 
longed periods. 


See Sweet's 1961 Product Design File 10d/Ea, 


copper, most woods, vinyls, phenolics, cellulosics, polyesters, polyurethanes, and nylon. 
Among the weaker: polystyrene, polyethylene and fluoro-hydrocarbon plastics (sheer strengths up 
to 150 lbs./in.”), 
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made of 


It is! This heavy 
duty switch handle 
was formed by 
Titchener from 3%” 
coiled steel wire. 


Here’s the other end 
of the scale, a small 
lamp guard made 
FULL SIZE of .047” round steel 
wire. Electric-welded 
construction — two 
sf rings and two legs. 





FULL SIZE 


Our facilities for automatically forming wire com- 
ponents and welding wire assemblies can solve 
problems, save money. All sizes of wire from %” to 
.047"— many metals, finishes, too. Engineering con- 
sultation is available for the asking. 


design 
handbook 


Write for your copy today! 


«litchener 


AND COMPANY 
65 CLINTON STREET, BINGHAMTON, NEW YORK 
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the volume of fluid circulated within the casing also 
increases until a point is reached where, because of 
the restricted flow, a torque is developed to rotate 
the casing with the drive shaft. Patent 2,976,973 as- 
signed to Carney-Stansfield Co., by Hamill Stansfield 
and James Edge. 


Self-Adjusting Hydrostatic Bearing 


Fluid pressures at various points in a hydrostatic 
bearing are automatically adjusted according to shaft 
load. A number of radial feed holes, spaced in the 
bearing housing, are fitted with plungers which act as 
control valves. Since the shaft is in continuous con- 
tact with the plungers, the position of the shaft deter- 


ent aN 
WZ 





mines the individual clearances between the plungers 
and holes. Thus, a change in shaft load and position 
causes an instantaneous reaction by each plunger, 
changing the fluid pressure in each region and main- 
taining the shaft centered in the bearing. Patent 
2,976,087 assigned to Fairchild Engine and Airplane 
Corp., Hagerstown, Md., by Justin Cherubim. 


Gas-Pressurized Fluid Seal 


Conical-seal washers are distorted by differential pres- 
sure to provide a liquid-tight seal. The washers are 
held in position by adaptor rings at each end. The 


LILIA LILI ITI 


inner peripheries of the adaptor rings are undercut 
to permit pressurized gas (air) to act directly against 
one side of the washers and liquid (fuel) against the 
other side. The pressure differential between the high- 
pressure gas and low-pressure liquid forces the discs 
toward a straightened position to grip the sealing sur- 
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faces. Patent 2,976,065 assigned to Thompson Ramo | 
Wooldridge Inc., by Melville F. Alexander. 


a a a oe a ee a 


Compensating Seal Mounting | pap ee 


In a seal for high-temperature application, a rotating | 3) eo es 
fin of small thermal mass is mounted on a shaft of large | 
thermal mass. Concentricity between the two is main- 
tained by a distorted sleeve. When extreme and sudden | 
differential temperature ranges are encountered, the | 
rotating fin expands faster than the shaft which carries | 
it. Since the fin is attached to the central portion of 


a8 | 
| | mu tt IL 
Fixed member ® 
a imeem) PROBLEM: 
get inae wai 


Design a 


radio-noise-free 
long-life DC motor, 


i 

BEGRh ow JERR 
tt ES " AagEE0i 
ai a 
@ BEanei 
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BRS war 

Sia 
ai 














an elongated sleeve, supported by a number of shrunk ' 
fit pads, an axial gap is provided between the shaft ANSWER 


and sleeve. Expansion of the shaft distorts the sleeve 


ends into polygonal shape for some distance along the THE NEW BRISTOL 
sleeve. However, the central i hich mount: 

ee eee ee TRANSISTORIZED 
2,977,142 assigned to General Electric Co., by Joseph SERIES #317 MOTOR 


Savage Alford. 


a ae eae 


> 


Reversing Spring Clutch 


Two helical clutch springs are electromagnetically 
controlled to change the direction of output rotation. 
Input gears are rotated in opposite directions at con- 


Typical Bristol performance. A specialized answer for a special- 

ized problem. Designed for use in aircraft anticollision beacons, 

the Series #317 eliminates brushes and governor to do away with 

7 Ls i undesirable radio noise and increase reliability. The problem was 

ont onagpe wae 2 solved, the price was right. One more example of Bristol's proven 

——_ $i ip mm | ability to apply a unique combination of skill, experience and 

re production facilities to any design, cost of production problem 

springs Baht J | you may have. Bristol engineers may find your answer by modify- 

“S ing a current Bristol standard, by varying voltage, shaft length, or 

3, providing shift and brake action. Or they may design a completely 

“Flux path new synchronous timing motor specifically for your needs. Wher- 

ever the answer lies, Bristol will find it . . . quickly, efficiently, 

economically. Write now for catalog No. 160, or ask for the 
Etectromagnet Bristol representative in your area. 


BRISTOL MOTORS 
stant speed by a single power shaft. When one electro- 


magnet is energized and the other de-energized, this ' Division of Vocaline Company of America, Inc., Old Saybrook, Conn. 
action is translated through actuating members to en- | Dept. MD-5 





Input ae 


Input shot” = 2 Output member 
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gage one spring element and to disengage the other. 
Patent 2,975,648 assigned to Curtiss-Wright Corp., by 
George H. Doerries. 


Integrally Powered Pump 


The cylinder and impeller in a positive-displacement 
| pump are provided with built-in magnetic cores to pro- 
duce rotation. A stator core and associated windings are 
housed within the cylinder unit. In operation, the as- 
sembly performs as a single-phase ac motor to drive 
the rotor core contained within the impeller. Cylinder 


ie: 


— Impeller 








Helica|-———__ 


channel Rotor core 


Stator Casing 
core 








and impeller are encapsulated in electrically noncon- 
ductive material to seal the units. A helical channel in 
the outer periphery of the impeller provides the fluid 
path for the liquid to be pumped. Patent 2,976,808 as- 


signed to Hawkridge Metals Corp., Boston, Mass., by 
Bert W. Whitehurst, 


Ball-Actuated Radial Pistons 


Radial pistons in a fluid motor are reciprocated by 
a series of steel balls in rolling contact with an outer 
bearing to reduce piston wear. The pump carrier en- 
closing the pistons is eccentric with an outer roller 
bearing. With rotation, relative angular movement be- 
tween the two is transmitted to the rolling balls caus- 


yy ‘esl 


at (= r | Les 


ing them to oscillate within the cylinder bores. Since 
forces transmitted by the balls to the pistons are pri- 
marily axial and not transverse, piston wear is sub- 
stantially reduced. This also permits use of shorter 
pistons (piston length need not exceed piston diameter). 
Patent 2,972,311 assigned to General Motors Corp., 
Detroit, Mich., by Everett L. Baugh. 


The BIGGEST SCOOP 
in AIR PUMPS! 


LEIMAN 


CURVED VANES 
SCOOP UP MORE AIR 


- provide high capacity 
with slower speéds and 


Write for new catalog showing construction, 
types, sizes and specifications, plus Application 


Book containing many “how-to-do-it” blueprints. 


LEIMAN 


Pressure to 20 p.s.i.g. 


Rotary. Positive 


AIR PUMPS 


Vacuum to 29.9 Hg. Volume to 162 c.f.m. 


less wear 


Leiman Air Pumps maintain new-pump efficiency and 
fully-rated vacuum or pressure for the life of your equip- 
ment, with little or no maintenance or repair. Fewer 
moving parts——-no gaskets or packing—no composition 
vanes to wear out or renew. Pulseless airflow—every 
pump tested. Many models and sizes to meet your needs. 
Over 70 years’ air engineering at your service on any 
design or application. 


LEIMAN BROS.,INC., 158 Christie St., Newark 5, N.J. 
Established 1889 
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ELGHT 
STANDARD 

TYPES |, 
IN STOCK 


permanent 
holding power! 


Seldom does a fastening device give such 
outstanding holding strength in so short a 
time. Machine or hand fed, Driv-Lok pins are 
amazingly simple to insert. Just drive them 3 

in. No reaming, peening, aligning, threading ee 

or twisting necessary. : 1 ' ° 
The result is a fastening job that will not let : Mr. Design Engineer Ss 
go, regardless of shock or vibration. Driv-Lok : 

pins are available in 8 standard types plus a 
wide variety of specials. 


!* you want a fastening job that is fast and we ta ke the ‘4cuss”’ out 


permanent, contact Driv-Lok. Send for your ae 
free catalog and samples today. £ of Cc U Sto mer proble ms 
involving 


ee ee A 
D 1K SALES CORPORATION ~~ Precision Metal Parts 


715 Park Avenue, Sycamore 3, I!linois 
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AERO GASKET . . . experienced at solving tough 
assignments for design engineers . . . is especially 
organized for custom designing and manufactur- 
ing precision metal parts — including stampings 
and machined parts. AERO GASKET can produce 
precision metal parts made of any metal and with 
any finish presently available. 


AERO GASKET welcomes the challenge of difficult 
jobs involving precision metal parts . . . or molded 
parts, diaphragms, diaphragm assemblies, seals 
and gaskets. SEND PRINTS AND DETAILS FOR 
PROMPT QUOTATIONS. 


MAIL COUPON FOR DATA SHEETS 


THE AERO GASKET CORPORATION 
35 Hanov«r Street, Meriden, Conn. 
| Please send me the Data Sheets describing Aero 

a a | & Gasket Precision Metal Parts. 

= 7 . ° | | am also interested in: 

aks in oil, air bes 4 

Eliminates leaks Pip ny Me ote | |= () Precision Molded Parts [) Seals and Gaskets 

water, vacuum, chemical lines CO Diaphragms and Diaphragm Assemblies 
Tru-Seal 


Tru-Seal saves hours in assembling piping name 
installations because it enables you to company 
run your pipe lines in any direction you co. address 
wish, quickly and easily—without having 
to recut and re-thread piping sections. 
Wherever used on air, oil, water, steam, ae A\ 


THE 
cuum or chemical lines, it seals perfectly ' 
ot —100° F. to plus 500° F.—without the verter A CJ AERO Gasket 


3 threads 
CORPORATION 


use of pipe dope. Its installation requires a ite tak, 
only light tightening torque, thus elimi- yw Pornt in } 7 
naan poate. send damage to valves, | 1/4 Pca Meriden, Connecticut 
pumps, compressors, and other fittings. DIAPHRAGMS « ACTUATORS * ACCUMULATORS 
For further information write X METALLIC & NONMETALLIC GASKETS 
| : CLAMPS OF ALL TYPES AND DESCRIPTIONS 
Tighten MOLDED RUBBER PARTS e METAL 


TRU SE A l DIVISION | te compete | ‘WA STAMPINGS ¢ METAL-TO-RUBBER 


FLICK-REEDY CORPORATION leakproof apcecenes 
assembly 
7N216 York Rd., Bensenville, ill. i he 


“Miller Fluid Power” is also a Div. of Flick-Reedy Corp. § "***'"**)- 
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BENDIX BOUGHT THIS 


TORQUOMETER 


When The Bendix Corporation needed 

torquometers capable of sensing torque on 

eight production test stands for hot-fluid 

hydraulic pumps, they chose the 

B & F Model CB3. 

Here’s why— 

e High Output. . . ‘‘gage factor’’ of 50 

e Torquometer alone supports the load 

e No adapters . . . Pad Type Couplings 
(to AND specs.), for ease in changing pumps 

e Continuous operation at 350°F 


This torquometer can measure up to 10,000 
in. Ib. of torque, at continuous speeds 

up to 10,000 rpm. We also produce other 
Torquometers capable of measuring torques 
from 0-1 in. Ib. to 30,000 in. Ib. full 

scale, at speeds in excess of 20,000 rpm. 


— 


3644 N. Lawrence Street 
Philadelphia 40, Pa. 
GArfield 5-4175 


Torque Meter Systems, Accelerometers and other equipment for data acquisition 
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MODERNIZE 
YOUR AIR CONTROLS 


This modern PSC Air Control Unit greatly 
simplifies installations and maintenance 
and provides maximum protection to air 


tools and equipment. REGULATOR adjusts 
to 14 lb. settings—cautomatically responds 


to load changes—and automatically bleeds 
off. Throw-away type FILTER removes oil, 
water, and solids down to 30 microns. 
LUBRICATOR automati- 
cally maintains desired 
oil-to-air ratios. 
Available from 
stock in 4" 
through 34” NPT. 
Protect your air equip- 
ment the modern way. 
Write for Bulletin 80. 


“WHERE Good Councciions COUNT” * 
AN) ) PERFECTING SERVICE COMPANY 
332 Atando Ave., Charlotte, N.C 

‘Baltimore—Buttalo—Camden, N. J —Chicago—Clevelond 

Los Angeles New York—Providence—Montreal—Toronto 
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20 to 
200 D.P. 


Send your prints 
for quotations 








| FOR STRAIGHT 
BEVELS 





SPURS 
HELICALS 


WORM AND 
WORM GEARS 


STRAIGHT BEVELS 

LEAD SCREWS 
RATCHETS 

D CLUSTER GEARS 
RACKS 


INTERNALS 
ODD SHAPES 





A few of the many varieties of 
‘straight bevels weare regularly 
producing are shown above. 


Tell us your needs. uBR, 
> 


V2 
IN GEARS & 


fe =e 
B CUVEE VEZ Works Ne. 


1031 PARMELE STREET, ROCKFORD, ILLINOIS 
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Why ¢SPIROL 
Z 4 PIN 


‘a more 
versatile 
fastener? 


SPIROL PINS are used in a 

wider variety of materials: 

To provide spring pins that will 

not damage, distort or rupture 

holes even in soft, brittle or 
thin materials, SPIROL PINS corne in MEDIUM and 
LIGHT DUTY, as well as Heavy Duty for more rugged 
uses. The entire length of a SPiIROL PIN assumes 
the shape of its hole radially, giving greater shear, 
shock and vibration resistance. Therefore, MEDIUM 
and LIGHT DUTY PINS apply where other flexible 
pins cannot be used. 


Where corrosion resistance is 
needed, SPIROL PINS are the 
only spring pins stocked in 
NICKEL STAINLESS STEEL 
(302). Two sizes are used in 
the water faucet shown above. 
Automatic Assembly: 


and jam hoppers. Uniform 
chamfer on both ends speeds 
inserting pins into holes. 

Most complete range of stand- 
ard diameters: 

MINIATURE SPIROL PINS 
42", .039". %a", .052") thru 34”. 


SPIROL PINS cannot interlock, 





CONNECTICUT 


Write for free TECHNICAL DATA 
MANUAL. Free samples for 
specific applications. 


manuracturinc | C, E. M. COMPANY, INC. 


ee ee 51: School Street, Danielson, Conn. « PRescott 4-8571 | 


| BHEW 
Hydraulic Cylinders 


e Specific Adaptations 
e Application Engineering 


ENGINEERING & 
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Seals best... Protects best 


ws) FREE lbw 


SAMPLES and FACT FOLDER 


FOR of mountings, with or without adjustable or 


e Basic Designs 
e@ Superior Quality 


Tuis 1s BHEW’S 1500 pst SERIES DOUBLE- 
ACTING GENERAL-PURPOSE CYLINDER, designed 


around standard components, but custom-built 
to suit your application. Available in a variety 


DESIGNERS ard ENGINEERS 


a= 


BRIDGEPORT 


INNER-SEAL 


non-adjustable rod ends. 


¢ Self-adjusting ‘‘V"’' packed rod glands «‘‘U"’ cup 
seal on pistons e Honed steel barrel « High-tensil::, 
hard chrome plated rods « Packings for extreme high 
and low temperatures most non-inflammable fluids. 


Production parts save you money, do the job 
better! BHEW basic cylinders can easily be 
modified to fit your specific product applica- 
tions. You benefit from production economies; 
you get custom-built cylinders. 


Let’s discuss your design and cpplication 


RUBBER SEALING STRIP 


Made of resilient sponge rubber locked into flexible spring 
Steel flange, covered with oil and water-resistant Neoprene*. 
Assures a close-fitting seal that is air-tight, sun-tight, resists 
cold and heat. Easy to install, conforms to any shape, stops 
rattles, quiets slamming, absorbs shocks. Used for aircraft, 
hatch covers, shipping cases, refrigerated trucks, artificial 


problems — 


FREE! a 


Write today for Hydraulic Cylinder Engineering Reference 
Data — 78 dimensional basic designs for general — and 
special-purpose double-acting cylinders. SAVE TIME 


lungs, generators, cushioning. 
- 
Write Dept. MD2 Reg. T.M of DuPont 


BRIDGEPORT FABRICS, INC., Bridgeport 9, Conn. 
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BENTON HARBOR ENGINEERING WORKS, INC. 
622 Langley Avenue St. Joseph, Michigan 
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TS 
= Cylinder ‘Speed 


Control 
p with 
|Pneu-Trol 
VALVES 


IN AIR OR 
HYDRAULIC USE 


2,000 (brass 
or aluminum) 


and 5,000 (steel) p.s.i. 


Pnevu-Trol Valves combine in a short, com- 

pact body, a tapered fine thread needle 

for extremely accurate air or oil flow 

control and a floating retro ball check, 

which permits full flow in the opposite 

direction. Retro ball floats in most sensi- 

tive position to seat, requiring only a 

slight differential pressure to fully open 

or close it. Check Valve and Needle Valve 

incorporate single function features of 

Flow Control Valve. All valves available ; 

in 5 female pipe sizes — Ye" to %”’. fa a va 

Valve bodies are made from brass, alum- : i tte *f | 

inum, steel or stainless steel. Attractive y 

Prices — Immediate Delivery. \N ei: 

Write for Ilustrated Circular and Price List. 

Single Acting 
Cylinder 

Speed Control. 


Inlet speed contro! for CHECK VALVE 


Double Acting Cylinder 





=e 
eid 4 
= 


"2925 GRANT STREET 


BELLWOOD (Chicago Suburb) ILLINOIS 























NEEDLE VALVE 
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WHY AIR FORCE 
HAS ADOPTED 
MICROFILM FOR 
ENGINEERING 
DRAWINGS 





ARMOTORS 


GS SASIC SIZES 
®@ Speed up to 200 RPM 
® Power up to 40 in. Ib. 
@ Open or enclosed case 


@ Continuous or 
intermittent 


®@ Machine cut gears 
® Finish ground shafts 


@ Special features 
available 


® Millions in use 

@ Prompt delivery 

@ Samples at once 

@ Ask for our literature 


od 


Motoresearch also designs and 
produces high frequency motors, 
generators, rectifier type power 
supplies and other Special Elec- 
trical Equipment. We invite your 
inquiries. 


OPEN TYPE MOTOR 
MILLIONS OF MOTORESEARCH GEARMOTORS NOW IN USE! 








Designers and 
Manufacturers of 


special 
electrical . 
equipment 
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Recently the Air Force issued new contract requirements 
of vital importance to companies that are doing—or intend 
to do—business with its various activities. In essence, the 
Air Force has made the use of microfilm mandatory for 
most engineering data and records relating to items de- 
livered by contractors and their vendors. 

The new requirements (MCP-71-77) incorporate stand- 
ards and specifications issued earlier by the Department 
of Defense for its Engineering Data Micro-Reproduction 
System. The Air Force move is indicative of the impor- 
tance of microfilm to the government in saving time, 
money, and space. 

The Air Force is convinced that working with microfilm 
is easier than working with paper, that it is more efficient 
and costs less. Filmwork, in other words, is easier and 
more practical than paperwork for engineering drawings 
and records. 

This is not news to the many industries that use micro- 
film today. They know that microfilm is a highly efficient 
and effective production communication tool. They know 
that microfilm can do many jobs much faster and much 
more accurately, with almost fantastic savings in time 


3M makes 


microfilm easy 
to use 
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Designer’s Fact File 
from DENISON 


PUMPING UNITS 


Vertical-type design with all 
components mounted as a 
single unit on top cover for easy 
access. Reservoir base with 
capacities from 5 to 35 gallons. 
Adjustable relief valve pro- 
vides simple control of maxi- 
mum pressure. Standard 
NEMA, C-base type motor. 
Available with optional acces- 
sories—coolers, filters, gauges 
and temperature gauges. Vol- 
ume capacities from one to 18 
gpm, pressure ranges from 800 
to 3000 psi. 


Write for full details in Bulletin PU-3. 


DENISON ENGINEERING DIVISION 
American Brake Shoe Cc. 
1240 Dublin Road « Columbus 16, Ohio 


BAT i > pap 
dnOllica 
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HYDRAULIC PRESSES 
MOTORS e CONTROLS 


Denison and Denison HydrOlLics are registered 
trademarks of Denison Eng. Div., ABSCO 


PUMPS 





When data is on microfilm in FILMSORT Aperture Cards, facts that speed production are at 
your finger tips in just 90 seconds. And with a THERMO-FAX “‘Filmac’ Reader-Printer you 
can take more than a look—you can take an enlarged copy in seconds. 


Microfilm really became practical for industry only a few 
years ago when Minnesota Mining and Manufacturing 
Company introduced THERMO-FAX ‘‘Filmac’’ Reader- 
Printers. For the first time, the advantages of a reader 
and a printer were combined in one compact, low cost 
unit. Today there’s a ‘‘Filmac 200’ Reader-Printer that 
has a huge viewing screen, simple pushbutton operation, 
makes copy after copy in 18” x 24” size or half size prints 
of engineering drawings and data from microfilm in 
FILMSORT Aperture Cards. A ‘‘Filmac 100" Reader- 
Printer delivers 8%" x 11” copies in seconds, too. 
FILMSORT Aperture Cards and ‘‘Duplicard’’ Copy Cards 
long used by government and industry are designed to 


May 11, 1961 


SSSSHOSSHOSOHOHCSEHTHESSCOSEHSOSHEEEBO 


MAYBE WE CAN DO IT 
BETTER AND FOR LESS 


Hundreds of Companies have found us 
the Right Source of Metal-Fabricating 


We have facilities, experience and engineering 
counsel which may meet your special require- 
ments—exactly. Three large, well equip 
plants at Aurora, IIll., York, Pa. and Ss 
Angeles geared to economical production. 
Years of experience 
handling thousands 
of special items . 
products, parts, sub- 
assemblies, merchan- 
dising units, made to 
your specifications. 
Modern equip- 
ment includes coil 
steel slitting, level- 
ing and edging, press 
work, all types of 
welding, electrostatic 
finishing. 


Send for 16-Page Illustrated Booklet 
it tells All! 


LYON METAL PRODUCTS, INC. 


General Offices, 581 Monroe Ave., Aurora, Illinois 


POSSSSSSSSHOSSSSSSSSSSHHSVOSSSOSESSESSESSBE 


@eeese :eeees a & 


“& 
e 


SOSSSHSSSOSSSSOSOSSSSSSOSSSESSSSOSSSSeseeVesesve secs 


2O89008286@ 
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. These are 
to file, find, 


meet military specifications and stahdatd 
the punch cards that make microfilm $0 e 
and use. 

FILMSORT Microfilm Copiers, Mounter$, 
are designed exclusively for FILMSORT 
They are engineered to make your mi¢réfilm system 
profitable. ee 


nd Readers 


icrofilm so 
standards 
ow to Put 


For complete information on how 3M maké: 

easy to use, for details about military microfil 
and specifications, and for a free copy of 
Microfilm to Work,’’ mail this coupon today: 


Please rush me (1 information on how 3M makes nificrofilm so 
easy to use, 0 details about the Department of Defense speci- 
fications, 0 free copy of ‘‘How to Put Microfilm to Work."’ 


Name_ Title 


Company___ 
Address_ 


See Pe ero ae 


Zone 


BRAND 


MICROFILM 


PRODUCTS 


| THE TERMS “THERMO-FAX” AND “FILMSORT” ARE REGISTERED TRADEMARKS OF 
| Mitanesora )ffinine amo [ffanuracturine company 
+++ WHERE RESEARCH IS THE KEY TO TOMORROW 


| Dept FBO-SItI, St. Paul 6, Minn. 


2a, en a 
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DUMONT self-aligning 
swivel fittings automatically 
compensate for any 
misalignment up to 14°. 





Every DUMONT self-aligning 

swivel has a 360° rotation _ : 
with a comparatively low AAS a < 

torque rating. aa — SS” HERE'S a Moore Set Screw 

| | teal exactly right to meet your 

needs . . . one or a million; 

standards, miniatures or spe- 

cials. Problem-solving engineer- 

NP Recs \ ing service available. Specify 

pecan contin taarig \ ies Moore and be sure. Depend- 


are available with several b lity f 80 
different configurations (any able quality for over 80 years. 


angle) and fitting ends to : aaa Write for catalog. 
assure their flexibility aie 
and usefulness. George W. Moore, Inc. 


; i 1880 
: SET SCREWS eer St., Waltham 54, Mass. 
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MAYLINE 





DUMONT’S pressure balanced 
plane swivel, with its 360° 
rotation, develops less 
resistance to rotation, than any 


other known rotary connection. & | a Exceptional 
Drafting 
Tables! 


JIN FLUID ROTARY CONNECTIONS* @ DESK-O-MATIC 
"Whether combined to form a (ole) ga) e)(-> ane) am l-1-10 i alel hale e 


ually, these rotary connections, produced by DUMONT The Mayline May-O-Matic and Desk-O-Matic drafting 
ENGINEERING, offer.the utmost in adaptability. tables have completely counterbalanced top tilting and 
top height adjustment action. Continued smoothness of 
oneration is thus assured. 


Ay. 
vv 


These units offer an excellent solution for many oscillat- 
ing or rotating fluid line problems and have such a 
universal application that they are suitable for nearly 
all types of liquids and gases. They are also suitable for 
operation pressures up to 5,000 PSI. To insure its 
iv ielondlelim-lalema-tit-loliita gm -n'2-18 MU lalh an halel-1a-sel-t-mal-4[e| 
Tal-je]-1e1d(elal-mecelamel'r-lia amelalege) B 


MAYLINE 
NITAV 


These and other Mayline products will be displayed at 
the convention of Design Engineers, Booth 732, Cobo 
Hall, Detroit, May 22-25. Visit our booth for an on-the- 
scene working demonstration. 


3 
7 


Many special swivel designs, sizes and fitting ends are 
available: Our engineering consultants are well qualified 
to assist you in the selection, design and/or develop MAYLINE C0., INC. 


ment of a unit to fit your specific meeds. 
601 No. Commerce St. 





© PATENTS APPLIED FOR 


For complete information and specifications write or phone: Sheboygan, Wisconsin 


DUMONT ENGINEERING fl ““E’ COMBINATION 


DEPARTMENT M-1, 1401 FREEMAN, LONG BEACH, CALIFORNIA 
PHONE: SPruce 5-1131 * GEneva 3-4931 MAYLINE 
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comes through in the clutch 


Manufacturer’s Problem: What type of 
clutch to use in a new, self-propelled prod- 
uct. Solution: Call the Amplexologist. 
Result (shown): A unique, heavy-duty 
centrifugal clutch with only two spring- 
operated friction shoes. Designed with a 
minimum of moving parts. Produced at 
minimum cost through advanced powder 
metallurgy. 


DIVISION 

CHRYSLER 
CORPORATION 

DETROIT 31, MICHIGAN 


~ 


SEND FOR THE SECRET q ENGINEERING MANUAL 2 NEW BEARING STOCK LIST 
OF THE 45 pages of technical information: How 20 pages. 1066 standard sizes of Oilite self- 
to determine correct applications for lubricating bearings— bearing material. 


AMPLEXOLOGIST’S SUCCESS powder metal parts, bearings, filters. Selection guide, engineering data. 
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FOR SALE! 


ONE 2” BORE x 4” STROKE 
DOUBLE ACTING CYLINDER 


} GASKETS : DF List Price 2770 


: » PACKINGS J) pases ¢ BRAND NEW! = « NEVER USED! 





* PACKED IN ORIGINAL CARTON! 
WASHERS 


" the ANSWER 
will be found 
at AUBURN... 


MERPITTTICH | | ° Ground & Polished St. St. Rod. * Nylined Bearing. 
/ xt ¢ Honed Brass Barrel Copper-brited for resistance to 
in over 200 corrosion. 
. Parts drawing will be furnished at 
materials | | no charge. We don't anticipate —— Pa 
. that Replacement Parts will be re- argains write for 
quired . . . but if some ever are, CATALOG No. 90 
* the parts will be available from before next Tuesday! 
Cork - Fibre - Compositions - Phenolics - Cloth - Felt - Paper - Cardboard - Plastics | stock. 
Brass « Steel - Copper - Aluminum - Kel-F - Viten A+ Mylar ~ Other Special Materials | Lo shi 


+ 
! (A))|Autenarr CORP. 255 EAST 2nd ST., MINEOLA, N. Y. ' 

















Send specifications or blueprints for prompt 
quotations and recommendations. No obligation. 


THE AUBURN MANUFACTURING CO. <<@ios 
303 Stack St., Middletown, Conn. 
New York, N. Y.; Rochester, N. Y.; Detroit, Mich.; Chicago, III.; 
Minneapolis, Minn.; Pittsburgh, Pa.; Cincinnati, Ohio; Ridgewood, N. J.; 
Atlanta, Ga.; Memphis, Tenn.; St. Louis, Mo.; Washington, D.C. 
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Now from 


NEWEST OF THE NEW B GEAR REDUCTIONS  1,999:1 te 


° “All-in-the-Pulley” 8000:1 MK 
in modern | : 
oe REDUCTION = 
CUP and DROP cea 
HAN D LE — a Reduction Pulley 


Available in Standard Reductions or 


e : Custom-Engineered to your Specs. 
Ht More Compact — requires less space, 
simplifies equipment design. 


/ Four Types, Seven Sizes — in 10” to 
40” diameters. EXCLUSIVE DESIGN — 
» 3 
UNVEILED 4 8 No. 02505 Zi) For 4, H.P. to 400 H.P. Motors, Reductions wholly enclosed 
t the CCL é In Single, Two and Three Speed within driven pulley. 
. ad Reductions. 


BOOTH xX poe npg 
1223-1225 1.999:1 to 1457:1, 


others to 8000.1 
Design Engineering 


Show— Detroit Two-Speed Hart Reduction Pulley 


with Clutch and External 
Reduction. 











Write for 
Engineering Details. 


DON’T MISS 


BOOTH 109 HART REDUCTION PULLEY CO. 


at the 1116 Adams Street 
DESIGN SHOW Waukesha, Wisconsin 
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You Get MORE with 


QUALITY... 
Top performance and life. 


APPEARANCE... 
Compliments your product. 


DESIGN SERVICE... 
Solves toughest problems. 


C ) COOPERATION... 
Tes is the word for this newly Even on small-lot orders. 
designed CCL CUP and DROP HANDLE. i 
Cup is wrought; handle and drop ring | YOUR PRODUCTS are easier to produce... easier to sell... witha 
are cast. It comes in bronze (chrome ‘Doerr motor as original equipment. 
finish, if desired) or anodized aluminum ; y , 
..with a choice of cams... for 1-, 2- Got a problem? Doerr’s experience with thousands of 
and 3-point locking mechanisms. Op- “specials” —— quick, economical answers. Our broad 
tional anti-rattle feature, too! background helps develop practical new designs to fit all 
of your requirements at lowest cost. 





With bronze han- With aluminum 
dle—stcel spindle handle—steel 
is M&T bronze- spindle is cad- 
plated for protec- mium-plated for 
tion. protection. 


Also available are other CCL Cup 
and Drop Handles in various sizes, 
designs and functions. 


Also, Doerr quality construction assures full performance 
of your product... while compact, modern Doerr styling 
adds to appearance. 


Fractional and Integral Horsepower Motors 





WRITE FOR 14-PAGE CATALOG 
And motor “idea book.” Get your copy of the 
DOERR Condensed Catalog... packed with useful 


CORBIN CABINET LOCK DIVISION data for designing, selecting and specifying. Please 


THE AMERICAN HARDWARE CORPORATION write on your company letterhead. 


oe fuuecrss! DOERR ELECTRIC CORP. 


92 N. FOURTH AVENUE e CEDARBURG, WISCONSIN 
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NOW.../for the first time, 
Stillman aircraft quality 
and know-how are 


ut ) 47 


available in 


/ RINGS 


INDUSTRIAL 


eee Bie 





Through Stillman Technology and volume produc- 
tion, Stillman high-quality O-Rings are available at 
extremely low cost. The same quality and reliability 
that are engineered into O-Rings for the aircraft and 
missile industries are also featured in the new Still- 
man Industrial O-Rings. These all-purpose seals are 
designed for use in all phases of industrial sealing, 
and are uniformly high in important features of chemi- 
cal resistance, low swell, long life, and sealing depend- 
ability. Stillman O-Rings are stocked in a complete 
range of sizes for rapid delivery. 


Write for the all-new Stillman 
Industrial O-Ring brochure, 
free on request. 


NOTE: Major distributorships still 
available in some major cities. 


STILLMAN RUBBER 
COMPANY § 


Culver City, Calif./Cleveland, Ohio / Englewood, N. J. 
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SIMPLIFY TESTING AND DESIGN 


FORCE GAUGES 
Compression or Tension 


FORCE CONTROL 
SWITCHES 


REMOTE INDICATING 
LOAD CELL SYSTEMS 


Measure and control mechanical forces 
...check dangerous loads remotely! 


Whether you are working in tension or compression...or 
if you must control a specific function at a definite load 
point...you'll find one of these modestly priced Dillon 
work tools already tailored to your needs. Secure totalized 
stresses remotely from multiple points on hazardous set- 
ups. Check the hardness of pellets. Ring warning bells, 
start motors, control entire automatic production lines... 
literally hundreds of applications in laboratory, factory, 
yard and field. 


VALUABLE FREE ENGINEERING BROCHURES 


Packed with vital information needed by every Engineering 

and Inspection Department. Complete with capacities and 

prices. Specify brochure desired. 

Force Gauges (]) Force Control Switches (1) Load Cells (1) 
x 


TO MEASURE, WEIGH, TEST OR CONTROL — CALL ON DILLON 
--- PRECISION INSTRUMENTS FOR 3 DECADES! 


DEPT. 115, 14564 KESWICK STREET, VAN NUYS 75, CALIFORNIA 
Representatives in All Principal Cities 
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VIBROLATOR’ ss" 
PER me aera eS INDUCERS 
“World’s Quietest Vibrators” 


ij, Move materials OUT of hoppers, 

>>> DOWN chutes and THROUGH 

screens. A vibrator for every re- 
quirement. 


See us at FEATURES: 
DESIGN —s LONG LIFE 


Booth 136 RUGGED 
POWERFUL 
= UNIQUE DESIGN 
oe aN PATENTED 
bia cana yj. THROUGHOUT 
TOO SMALL . 3 UNCONDITIONAL 
a GUARANTEE 








FREE 30-DAY TRIAL ON ALL SIZES. 
Stocking distributors coast-to-coast listed under 


VIBRATORS in the Yellow Pages. 





THIS IS 


ONE use ror (MIU 
...there are X more! 42-page CATALOG ON REQUEST 











Manufactured by: 


FINO US FAST MARTIN ENGINEERING COMPANY cry 
ed . 7 \ “yettow Nnaes Specializing in Applied Vibration wiaeeearer 
Indalloy” Intermediate Solders, manufactured exclusively 100 Desi St., Neponset, Illinois 


° ° ° ° ° in Engi i istered trade 
by the Indium Corporation and used extensively in printed ® VIBROLATOR ie Marcin Ena ‘and vibrator accessories. 





circuit work, are noted for their wettability (with metallic Circle 515 on Page 19 


AND non-metallic surfaces), their corrosion resistance, and 


their help when special temperatures are important. : fractional horsepower 


Indium solders assist flowability and workability. Adhering 


at its 


readily to many varied surfaces, these solders can be tailor- 
made for special application. Perhaps you have a need for 
Indium in solder, spheres, pellet, powder, wire, ribbon or 
metal forms. Write our research department today ... we're 
glad to help! 


INDALLOY SOLDERS ORDER 


YOUR < 
adhere to: COPY OF © Rae M-12 or M-13 with G-12 


. M-12 and M-13 
° 26 metals allo Ss aa 4é reducer s 
wits INDIUM Shani, 3 mc Phan. G-1a 


* it 536:1 Max. id 
® 21 thin metal Published privately, this valu- 100 in. Ibs. Max. M13 has 


films able reference book is a “must” ball bearings. 
ei hoi f leadi anufacturers 
® 18 non-metals © 770 pages cnorce oF leading manu 


@ 91 drawings, diagrams, Don’t gamble with the success © AC/DC Universal 
photographs of your product! By careful e pc Shunt Wound 
FREE SOLDER BOOKLET... @ Annotated bibliography onmyale ond testing together = DC Series Wound 
‘ . | wi { engineers you can 
Write Dept. D-5 for new ® DC Compound Wound 
Indium bulletin: “INDALLOY” $10.00 PER COPY nacre Bh right motor for ® Gear Reduction Motors 
Intermediate Solders. i ecsmesenesnnemmennmnenll RAE offers outstanding serv- ? pone te orcad 
ice and quality in a large joters for Kneestat Con 


variety of motors in voltages © Motors for Electronic Control 
up to 250, and up to % H.P. © Permanent Magnet Motors and 
THE (higher for intermittent duty) Gearmotors 
with many gearhead? motor : 


combinations. Let us show 


CORPORATION OF AMERICA you how these advanced mo- ke 
G@@ motor corp 














tors, now in such big demand, 
1676 LINCOLN AVENUE «+ UTICA, NEW YORK can improve your product 


Since 1934 . . . Pioneers in the Development and Applications and reduce your costs. 


of Indium for Industry. | Send for the ‘‘RAE"’ service sheet. It 
will help you supply the data neces- 
sary for recommendations and prices. 


8 ¢ 
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Type D 


BARCO is HEADQUARTERS for Rotary Joints! 
Types ... Sizes... Styles for every purpose: 


Type C—Top performer in industry for dryers, dry cans, rolls, 
and drums. Threaded ends, 14” to 3”. Syphon or single 
flow. Steam, water, oil, air, gas, or chemicals. Also TypeCR 
for rotating syphon. 


Type CF—Flanged end connection for easy installation. 114”, TAL 
be, 286%, Be = 225 ph Y instaation: 3") NYLOK makes any threaded joint 
Series 300— Large size, up to 244”x 2'4", 300 psi joints for 


circulating liquids. To 600° F. “fs reliably self-locking. 


Type CC— New heavy duty rotary joint for handling shock 
loads on calender rolls. 

Types D - E—High speed, ball bearing 4” rotary joints for . . 
hydraulic fluids, coolants, and compressed air on spindles, Any shape, any size, any material, male or female . . 
drills, and clutches. if it’s a threaded joint, it can be made to: 


Wnilew Send for latest catalogs. BARSO MANUFACTURING CO. LOCK . . . against conditions of vibration and shock 
er an et : Dentaghen, Sineis SEAL ... against fluid leakage along the threads 


Circle 517 on Page 19 ADJUST .. . prevailing torque keeps it exactly where you 
> = wrench it without being seated 


How? Through the application of the patented principle of 
Nylok fasteners which makes it possible to achieve the 
torque you desire .. . together with the ability of Nylok 


engineers to adapt this principle to solve any problem of 


l ing in a threaded joint. 
: ¢ A 68 L E CL 1 $-> ieee enor oe i suffer with 


Your product...and your reputation... 
every loosened fastener. The best and most economicai 


| insurance against malfunction caused by fastener loosening 

all ; | is a Nylok engineered fastener. Billions of them are now 

aN in service in thousands of applications ranging from eye- 

j glass temple screws to missile nose cones. MIL-F-18240A 

for high heat or (ASG) states that Nylok fasteners are recommended to 
other severe replace lock-wiring in aircraft and missiles. 


conditions If it has threads .. . Nylok will turn any “loosener”’ into 
a reliable fastener. Nylok invites your toughest problems. 


F We will pelletize your parts or furnish you with complete 
of tll cellulose ... | special or standard parts to meet your requirements. Send 























us your problems or call in your Nylok representatives and 
give him the details. 





for maximum economy 
in average conditions SEND FOR SAMPLES: Describe your application and 
our fastener specialists will analyze your problem and rec- 
ommend a solution and they'll send you samples of 
Nylok fasteners. Write to Dept. N1-15. 

Light weight, strong, chemically resistant. 
No short circuits, no grounds, no FREE DESIGN DATA: 


° ircle the indicated b 
corrosion, no rust. Only one fastener needed chee outis teed aed an an i 


you a copy of our 24-page catalog, 
Sizes to 14% inches. Write for free giving complete, basic product and 
samples and price sheet. application data. 


See Us at Booth 100 Design Engineering Show—Detroit 


WECKESSER COMPANY THE NYLOK CORPORATION 


5715 Northwest Highway «* Chicago 46, Ill. 611 Industrial! Avenue, Paramus, N. J 
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SPECIAL ae. 








special 
mechines 




















nama of Standard and i" 

"12 Pointer, Sguareand Hexagon Uuts 

..." Muglock” and” Conetoh” leckuuts. 
NATIONAL MACHINE 25 
PRODUCTS COMPANY. 


44250 UTICA ROAD 
wot C A , M !|CH 


company 
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i a Melt itd adel-tidlelam 


Special 3800-SP, 102 G.P.M. 
with 2 Plungers and 4-Position 
Detent feature 


Standard 
Mounting 


Power-Saving FLUID CONTROL 





Flange Mounting 


HUSCO HYDRAULIC 
MULTI-PLUNGER VALVES 


HUSCO Valves give you up to FOUR Control Posi- 
tions — Raise, Lower, Float and Neutral, with or 
without Detent — for unusual advantages in versa- 
tility and performance. Available to control up to 
SIX cylinders, single or double acting, with Power- 
Saving Relief Valve. Capacities from 3 to 185 G.P.M. 
Over 120 standard models, with unlimited modifica- 
tions to fit your specific need. 
Get the whole story of HUSCO Features and ad- 


vantages. Write for your copy of HUSCO'S ‘‘House 
of Ideas’’ — and engineering aid on your control 


needs. 
HYDRAULIC UNIT 
SPECIALTIES CO. 


PUMPS @ VALVES @ CYLINDERS 
P. O. Box 257-M, Waukesha, Wisconsin 
West Coast Representatives 


EASTMAN PACIFIC CO., Los Angeles, Calif. 
ROY BOBBS AIR-DRAULIC CO., Portland, Ore. 
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” FLEXIBLE SHAFTS | 


Cut Corners —Save Money 




















POWER DRIVES+ COUPLINGS» REMOTE CONTROLS 


e Eliminate Gears, etc. ¢ Cut Assembly Time 
e Save Space, Weight ¢ No Exposed Moving 


e No Alignment Parts 
Problems e Improve Efficiency 


Write for Engineering and Design data 


FLEXIBLE SHAFT CO., INC. 


112 Summit Ave., Chatham, N. J. 
MErcury 5-8500 
ce ieee eae en 


pI 3: 
- aan eee 
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DOUBLE T INDUSTRIAL SOLENOID 


NEW compact design — 
greater pull-power...20% faster cycling 


First time on the market—-Controls Company’s 831 

series industrial solenoid. A new design with greater 

performance than some solenoids twice the size. Check 

these features: 

¢ Double T plunger design gives more-level pull char- 
acteristics without power drop-off 

e Frame and core protection by epoxy paint 

e Heavy-duty universal mounting bracket — mounts in 
any position without removing screws 

e Heavy-duty reinforced linkage 


Write for complete data. -_ 
iC 2 Chaslint Contest Se snitg, 
CONTROLS COMPANY OF AMERICA 


APPLIANCE AND AUTOMOTIVE DIVISION 


9561 Soreng Avenue—Schiller Park, Illinois» Cooksville, Ontarioe Zug, Switzerland 
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TAAY. V 


...NO TOOLING CHARGE! 


236 725 17 238 
¥ € 
<j © %) 
wv ¢ 
2 "we 228 3 hed mm 


~ | WiJe selection molded plastic knobs, handles, 
hand-wheels at no tooling charge! Minor 
changes (inserts, threads, color, etc.) to suit 


requirements. Other modifications give your 


part a look of exclusive design at fraction of 
new mold cost! Write for complete illustrated 


catalog, or see Sweet’s Product Design Cata- 


log File. 


»DIMCO-GRAY COMPANY 


204 EAST SIXTH STREET © DAYTON 2, OHIO 
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“Cut-Out Coupling 


saves 


WEAR & TEAR 
On Rotary “Cut-Off” 


A special Sier-Bath “Cut-Out” flexible gear coupling 
installed on a Langston Rotary Cut-Off saves wear and 
tear on the drive and cycle mechanisms on the second 
station when it’s not in use. 


The Samuel M. Langston Company of Camden, N. J., 
manufacturers of paper-making machinery since 1901 
have used Sier-Bath flexible gear couplings for many 
years. In this latest application, Langston uses a spe- 
cial “Cut-Out” coupling between two stations of their 
Rotary Cut-Off so that by the simple disengagement of 
the coupling, the second station becomes inoperative. 
This is done when only one sheet length is required 
and when this length can be adequately handled by the 
first cut-off knife. 

This is a typical application for the “Cut-Out” coup- 
ling and Sier-Bath has specialized many such units for 
multi-color printing presses, electric motor and engine 
driven pumps, test equipment; in fact, any units which 
may require the emergency cut-out of driven equip- 
ment or when power input has to be alternated between 
two driven members. 

“Cut-Out” couplings are made in all sizes with stand- 
ard hubs. Sleeve design is custom made to fit the re- 
quirements of the specific application. 

For your next unusual coupling requirement remember 
that Sier-Bath is a “specialist in specials” and... 


Write for your engineering catalog today! 


2 Ser Bath 


GEAR AND PUMP CO., INC. 
FLEXIBLE COUPLING DIVISION 
9254 HUDSON BLVD., NORTH BERGEN, N. J. 





Member A.G.M.A. 
Founded 1905 
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HONEYCOMB. KEEP MACHINES RUNNING 


and «ee reduce maintenance costs, — 
sandwich panel | | et 


FASTENERS fan 
py Deleon | 








¥/,'' Size Union Illustrated 


for water, steam and air service! 


Here is a compact, efficient rotating union — 


%& LEAKPROOF % INTERCHANGEABLE with any 
GROMMET FASTENER GROMMET FASTENER other rotating union 
Tees Ee ae.» 5, J Cee 3 VERSATILE—For Monoflow or 
wanda ec bap lt it wee eo, % EASY TO SERVICE Duoflow operation, available in 
3 VIRTUALLY FRICTIONLESS Va", Ho", 1", 1%" and 114" sizes 
si PRECISION BUILT FOR 3% MINIMUM TORQUE makes it 
LONGER LIFE ideal for high speed applications 


See how this dependable, new rotating joint can reduce 

cr inventory of replacement parts because of Deublin’s stand- 
ardization of sizes. Keep “shut downs” from wrecking your 

| | production schedules. Pays for itself many times over. 


Write today for full details and prices. 























Llitl 
BLIND FASTENER BLIND FASTENER 

Internal Thread Biind Type ‘ veseodes ioe Type D Z u B Li N cOM PA N Y 

1923 STANLEY ST. * NORTHBROOK, ILL. 
Circle 527 on Page 19 














SSSSY) 
222220) 


1s | 
Variable 
Speed > 
Drives 4 


= 


STRUCTURAL FASTENER STRUCTURAL FASTENER 
Series 600 Flared Series 600 Regular ' E R Bi NG 
Thru-Rivet and Thru-Bolt Type Thru-Rivet and Thru-Bolt Type 








SAVE 50°. 
lula teMMNidietts-m © Infinitely Variable Speed 
motor drivés! Change Ratios—Up to 8-1. 
® Low Initial Cost—uses 
standard motor or engine. 

















cn © Maximum Efficiency. V to V. 
STRUCTURAL FASTENER MOLDED-IN INSERT 


Series 700 Series 404H as ® Compact—Easy to Install. 
Floating Locknut Type Blind Molded-in Type j ei | 


TYPE W ROTO-CONE—FIXED CEN- 
TER DRIVE . . . mechanically oper- 
ated. Turning the handwheel 
changes the pitch dia. of both 
pulleys. May be mounted in any 


SV position. HP thru 25 @ 1750 rpm 
8 to 1 Ratio with single v-beli. 





vy 
“74 


CZ 
Ss 


a 

Illustrated are only a few of the 
many available types of Delron 
Sandwich Panel Fasteners. Write 
for complete Technical Data. 


>> 
AP EUS, 
JSASAANT 


WA 


No. 1325 ROTO-CONE with Adjust- 
STRUCTURAL PLASTIC FASTENER able Motor Base Control. Speed 
Series 680 changes made without stopping 

Internal Thread Type motor. HP thru 25 @ 1750 rpm. “ts 





Other size ROTO-CONE Variable Speed Pulleys are available... 


from fractional thru 25 HP. Gerbing Speed Control Engineers 
COMPANY, INC. are at your service. Write for Catalog 660. 


5224 Southern Ave., South Gate, Calif. * LOrain 7-2477. PY TOTIVI NTN TT 
Largest Manufacturer of Specialized Sandwich Panel Fasteners. ELGIN, ILLINOIS Tel: SHerwood 1-2790 
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GROWN UP! 
PRICED DOWN! 


The all new VEMCO 33/20”. A precision drafting 
machine capable of accommodating drawings as 
large as 34” x 44”. Combining much of the 
versatility, convenience and precision workmanship 
of America’s finest drafting machines, yet Priced 
At Only $59.50, subject to quantity discounts. 


INDICATOR LIGHTS 


for heavy duty industrial applications 


Also available—the Model 3300 
with special disc brake and automatic 15° 
indexing —slightly higher in price. 


Write now for new 4-page descriptive brochure. 


V. & E. MANUFACTURING CO. 
766 So. Fair Oaks Avenue s 
Pasadena, California Mounts in 1” 
j clearance hole 
{ | aE P No. 104~3502-XP10-231 


DISCS with legends, 
behind flat lenses, 
deliver specific messages. 


NO OIL, WATER, 


(Illust. approx. 


Circle 529 on Page 19 DUST ro FUMES CAN . 60% — size) 





PENETRATE THE 


Nothing SEALS as Built BARRIERS f W i‘ 


Complete oil-tightness on the No. 103-3502-1331 


panel surface is assured by 
— the use of retained oil-proof No. 125-410-1113 
, . : gaskets—plus gasketed lens ~~ 
. ’ assemblies in which the lens >" ay 
Zy) 


is sealed to its metal holder. 


Designed for Severe Service: 

Heavy duty features include: 

One-piece solid brass bushing, Mount in 11/16" 
solid brass lens holder, per- clearance hole 
manent-color glass lenses, 

high impact phenolic insula- 

tion, and rugged terminals. 


Wide Range of Sizes: Series of a if 
7 [ F D Y 0 N WAS H Rt units are available for mount- aT asa 
ing in clearance holes ranging nut brides ae , 
‘0 from 11/16” up to 1-5/8” in shad: aoe 
make a positive seal up to 250 F and can he used diameter...with several lens styles in a choice of 7 colors... 
with any standard fastener including tapping screws with binding screw, soldering, or quick connect terminals. 


For Neon or Incandescent Lamps (with screw-base or bayonet-base): 


With N ( luding high-bright t ) DIALCO off. 
NYLTITE WASHERS SEAL AND STOP LEAKS BUILT-IN RESISTORS (USS. Pat. No. 2,421,321) for use 
WITHSTAND PRESSURE UP TO 15,C00 PSI on circuits of 105-125 V., and 210-250 V.; (simple external 
RESIST VIBRATION e PREVENT CRAZING resistors are provided for all higher voltages). 
RETARD ELECTROLYSIS AND ARE EXCELLENT Every assembly is available complete with lamp, 
FOR INSULATING SAMPLES ON REQUEST—AT ONCE—NO CHARGE 


(Long, headed sleeves are also available from stock) Ask for Brochure L-200B. 


SEND FOR SAMPLES AND LITERATURE NOW! - Foremost Manutactu 


NYLTITE CORPORATION OF AMERICA | = v 4 DIALI od T 


! 


ee SVE S NEWARK 8, ew SREY, 54 STEWART AVE., BROOKLYN 37, N. Y. * HYacinth 7-7600 
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| Strengthen the 
| eye-link for 
| 
| 


increased production, 


ADAMS-RITE better work... MEN 


io ..WE MCO/z 
SEAL ff 














SUPPLEMENTARY LIGHTING SINCE 1919 
For machine tools, instruments, office machines .. . wher- 
ever there is an eye-link be- 
tween worker and the work. 


cae wir -  Vimcolights adjust easily to 
, f) 0 0 b : put comfortable, soft light 
| § ; mam =—soon the work area. Eyestrain 
: =. is eliminated, and inaccura- 
BO LTl N G a cies, rejects, and low pro- 

y 2 ductivity are prevented. 
> Vimcolights are available 
AS | F M + in 6 standard models, and in 
4 custom designed variations. 
4 3 They are resonably priced, 

and easily installed. 





Write for Bulletin 0-3 mr VIMCO MFG. CO., INC. 
Or write, telling us your needs. / 500 Main St., Holland, N.Y. 


Circle 533 on Page 19 
ADAMS RITE multiple-bolt systems AVAILABLE WITH: 
are designed for use on doors and f 
panels which must be secured at 

more than one point. They are of par- 

ticular value on doors or hatches 

which must be closed with a POSITIVE 

seal to prevent the entrance or escape 

of moisture, air or gas. Environmental 

chambers, electronic equipment, 

pressurized testing units, and paint 

spray booths are a few of the applica- 

tions where these A-R systems have 

proven themselves. 


ADAMS RITE has been manufactur- 
ing precision mechanical products 
for over 50 years and is the major 
supplier of door hardware for the air- “ 

craft industry. A-R products are » FOR EVERY PURPOSE 
Designed for a Purpose and include ® STOCKED FOR PROMPT DELIVERY 


locks, latches, handles, door bolting : i 
systems, tie-down fittings, and @ CUT TO YOUR REQUIREMENTS 


mechanical controls. Products for 


specialized applications are designed mA | , . 
ond: manviectured to customer il tM CONTINENTAL FELT COMPANY, since 1905, has been supply 


specifications. 





ing America’s leading companies with more than 300 grades 
NON-LOCKING HANDLE 


Write for complete information or latest file 
catalog of descriptive literature. Dept. C-2 


of felt, in wool or synthetics... 


FREE! New, handy booklet “Comparative Properties of Indus- 
trial Felt” shows you immediately which felt to use! Write 


ADAMS RITE for your copy today! 


MANUFACTURING COMPANY 
540 West Chevy Chase Drive CONTINENTAL FEAT company 


4, ” - ~ 
Over half a century Glendale 4, California 2 NEW YORK 11, N. Y 


® 
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M HIGH-SPEED ADJUSTABLE 
CLOSURES 


Fit any size or shape opening 


The patented adjustable action of Moeller’s Snap-Tite® 
and Turn-Tite® cam and lever type action closures makes 
it possible to design a low-cost stopper in virtually any: 
size or shape. 

Made of cold-rolled or stainless steel and high-grade neo- 
prene, or other specified materials, these new closures 
offer many opportunities to cut costs in product design, 
labor, time and assembly. For additional information, 
write... See us at the Design Show Booth 1257 


MOELLER MFG.CO.,INC. 


Greenville, Mississippi 
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This is a TINYMITE 
Flexible Coupling 


You save space and weight with Ren- 
brandt Miniature Flexible Couplings. They 
have torsional rigidity, angular and linear 
flexibility, low inertia . . . and yet are 
ENTIRELY FREE OF BACKLASH. The —_ 





unique disc-type design assures long life 
at a moderate price. A complete line is 
available for 144” through 12” shafts in all 
combinations. Many hub styles, including 
clamp and set screw. 


For exacting requirements specify Ren- 
brandt Couplings. Prompt delivery on pro- 
totype or production orders. Send for catalog 
or send your requirements for quotes. 





Low cost. No backlash. 
Nylon insulating center 
piece. For manual con- 
trols, tuners, plug-in 
units, sub-minicturiza- 
tion, etc. 4%” dia. by 

Std. sizes 

” shafts. 
Special sizes avail- 
able. 








Renbrandt, Inc. 

6-D Parmelee St. 
Boston 18, Mass. 
tel: Highlands 5-8910 
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PROVEN BEST 


IN THOUSANDS OF APPLICATIONS 


PRECISION 
UNIVERSAL 
JOINTS 


MD-5111 


dalgolelelarele 
threaded, -cross 
specifications 


PRECISION T g MF F NC 


1305 §. LARAMIE AVENUE ER 
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LOOK TO THE MAN BEHIND 
THE MANUAL 


before 
you buy bearings! 
in the northeast 


DONALD J. KNIZAK MGR. 
Northeastern Regional Office 
New Hampshire Bal! Bearings, Inc. 
Peterborough, New Hampshire 
Tel: WAinut 4-3311 


HE HAS ANSWERS TO problems 
not covered by our 150-page 
manual. An Instrument Ball 
Bearing Engineer, he’s right in 
the middle of all new develop- 
ments pertaining to instrument 
bearings. He can help you save 
days-and dollars-on your de- 
sign projects. 

HE WANTS to see to it that our 
manual is owned by every 
qualified engineer, draftsman 
and purchasing agent in his ter- 
ritory. Do you have ene? 


DESIGN } 


MANUAL 


NEW 
HAMPSHIRE Jou BEARINGS, INC. 


PETERBOROUGH, N. H. 
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Latest Advance in 


SPRING DESIGN. 


NEW 


SANDVIK ‘ 
INTEGRAL 
BAND 
SPRINGS* 4 


CONVENTIONAL 
SPRING 


Give You 
These Advantages: 


CAN BE SAFELY INSTALLED OR REPLACED 
IN SECONDS 


HOLDER OR KEEPER NOT REQUIRED 


MAY ELLMINATE THE NEED FOR BARREL OR 
HOUSING . : 
MINIMIZES NORMAL FRICTION 

PROVIDES MORE UNIFORM TORQUE 
PERMITS USAGE OF DIFFERENT SIZES OF 


SPRINGS IN THE SAME HOUSING, FOR 
DIFFERENT REQUIREMENTS 


SAFER TO INSTALL; BOTH ORIGINALLY AND 
FIELD REPLACEMENT e me 
: SAN ViK hy 


* Patent Pending 


ther Sandvik Power Sprir J -_ da 
or this free 12-page cataleg. on 


——== J) 


SANDVIK STEEL, INC. 
Fair Lawn, New Jékgey e SWarthmore 7-6200 
' In New York City ¢: ALgonquin 5-2200 


SUEVELAND-- © DETROIT e :CHICAGO © LOS ANGELES 
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NOW AVAILABLE 


The repeated requests for reprints of 
MACHINE DESIGN’s Data Sheets has re- 
sulted in the collection of this useful in- 
formation into handy, compact manuals. 
Each manual contains the complete set of 
Data Sheets appearing in MACHINE 
DESIGN during a single year. This ex- 
cellent source of engineering information 
provides a constant reference for engi- 
neers seeking valuable short cuts to de- 
sign problems. Each manuai sells for only 
$2.00 per copy yet pays big dividends in 
time saved. 


These worthwhile Data Sheet manuals are the 
only ones of their kind available. Order a 
set today for your department or personal 
library. Use the convenient form below for 
prompt service. 





MACHINE DESIGN 
Penton Bldg., 
Cleveland 13, Ohio 


(Remittance or Company Purchase 
Order must be enclosed with order) 


Please send me: 
copies of the 1959 Data Sheets 
copies of the 1958 Data Sheets 
copies of the 1957 Data Sheets 
copies of the 1956 Data Sheets 
Total: _ copies @ $2.00 per copy $ 


NAME 
COMPANY _ 


ADDRESS 


CITY = 2 ees 


(Add 3% to orders in Ohio to cover State Sales Tax) 
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WY.T: 5 aka 
Floatless, Electrode Type J 


LIQUID LEVEL CONTROLS 
give you all these advantages! 


No moving parts in the 
liquid @ Easy to install 
@ No adjustments neces- 
sary @ Unaffected by acids 
or caustics @ Unaffected by 
pressure or temperature @ 
Standard 2&3 pole units 
listed by U/L 


Write for 32-page 


Catalog which gives 
complete specifications 


Two pole control shown at left 


YOU CAN USE OUR CONTROLS FOR: 


@ Single & multiple pumps ¢ Sewage & waterworks 
@ Motor & solenoid valves @ Chemical Industries 
@ High & low cutoffs @ Food & Dairy Industries 
& alarms @ OEM applications 
Special controls to custom requirements 


CHARLES F. WARRICK CO. 


1964 W. Eleven Mile Road, Berkley, Michigan 
Dep't 7 Telephone JOrdan 4-6667 
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FUNK Units 
give this tractor 


EXTRA 


performance! 


Smooth, instant power shifting — both forward and reverse 
— with just one lever! 

And this FUNK Revers-O-Matic® Drive installation provides 
neutral speed control for Napco, leaves driver’s hands free 
for other operations. 

Just one example of how FUNK MODULAR POWER UNITS 
may be combined — in an unlimited number of arrangements 
— without special engineering costs. 


Let FUNK solve your power transmission problem. 


Box 577-F 
Coffeyville, Kan. 
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phillips & slotted 


18/8 430 


S$ Sizes: 0/80 
to %” dia. 


pan head 
binding 
flat (up to 5%”) 
round 
fillister a ~ 
truss , right off 
Specials 
seas S | the shelf. 
Immediate delivery on ALL SIZES @ 
COARSE & FINE ® ANY QUANTITY. 
: 4 Made to AN & MS SPECS. 100° FLAT 
> > i HEADS available. 


> e% Send for your Star catalog today, on 
<. letterhead please. 


2° STAR STAINLESS SCREW CO. 
Sommm 658 Union Bivd. . Paterson 2, N.J. 
Clifford 6-2300 
Direct New York Telephone: Wisconsin 7-6310 
B= Direct Philadelphia Telephone WAlnut 5-3660 
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LOOK TO THE MAN BEHIND 


THE MANUAL 


before 
you buy bearings! 
in the west 


THEODORE KANELL, MGR. 
Western Regional Office 
New Hampshire Ball Bearings, Inc. 
1540 No. Highland Avenue 
Hollywood 28, California 
Tel: HOllywood 4-0208 


HIS JOB STARTS where our 150- 
page manual stops. He’s an 
Instrument Ball Bearing Engi- 
neer. He’s a good man to talk 
with before your designs are 
frozen. Maybe he can save you 
time and money. It costs noth- 
ing to find out. 


DESIGN | 
MANUAL 


HE’S ALSO THE MAN to contact 
if you don’t already own our 
manual, the nearest thing to a 
textbook on miniature and in- 
strument ball bearings ever 
published. 


NEw 
HAM PSHIRE /oaut BEARINGS, INC. 


PETERBOROUGH, N. H. 
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NEW INDICATING 


TEMPERATURE CONTROL 
Range Limits —100 to +600°F 











maximum accuracy at low cost! 


The UE Type E65N control is offered in basic skeleton 
form so that it may be easily incorporated, or designed 
into equipment, without the need and expense of an en- 
closure. Enclosures, however, are available upon speci- 
fication. Setting and indication are clearly visible on a 
single scale allowing easy reference between the set- 
ting and controlling temperatures. Ideal for incubators, 
centrifuges, oxygen tents, sterilizers, and other appli- 
cations where it is necessary to control and indicate 
temperature of gases, liquids and hot plates. 





Temperature Ranges A wide variety of scales between 


— 100 & +600°F 

Standard 4° capillary with several 
bulb styles and sizes. 

Operation Liquid filled bellows assembly ex- 
pands or contracts with heating 
or cooling thus actuating a snap- 
acting electrical switch at desired 
control point. 

Switch Ratings 15 amps 115/230 volts AC. DC 
and other special switches avail- 
able. 

Switch Actions Normally closed; normally open; 
and double throw, no neutral 
position 

Electrical Connections Lead wires attached to terminal 
on switch. 

Size & Weight 1 Ib; scale plate 414” wide. 
Variations Design variations available on re- 
quest. 





Thermal Assemblies 


























UNITED ELECTRIC manufactures a complete line of tem- 
perature, pressure and vacuum controls. For applica- 
tion requiring custom-built units or modified standard 
units, call upon a UE application engineer for recom- 
mendations, Request Type EG6SN Design Catalog Sheet 
for complete specification and pricing data and for 
information regarding other United Electric tempera- 


ture controls. 
= 


J United Electric Controls 


COMPANY 


SCHOQL STREET, WATERTOWN MASS 
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HYDRAULIC 
SERVE 
FUNDAMENTALS 


by J. M. Nightingale 





VOL. 1 


Covers both the theoretical and practical 
aspects of servo system design applicable 
to control systems in general—hydraulic, 
pneumatic or combined systems. 


$1.00 per copy 


VOL. 2 


Study “of the basic servo system compo- 
nents and practical methods for analyzing 
typical servo systems. 


$1 00 per copy 


VL 3 


A detailed approach to methods of im- 
proving servo system performance, quanti- 
tative design of servo systems and tran- 
sient response of servo systems. 


$1.00 per copy 


MACHINE DESIGN 


Reader Service 
Penton Building 
Cleveland 13, Ohio 


Send me_______copies of Vol. | @ $1.00 per copy 
Send me________copies of Vol. I] @ $1.00 per copy 
Send me_______copies of Vol. Il] @ $1.00 per copy 


Remittance or Company Purchase 
Order must be enc with order 


NAME 








COMPANY 


ADDRESS 





CITY ZONE STATE 
(Add 3% to orders in Ohio to cover State Sales Tax) 
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() Reduce costs 
(] Simplify assembly 
[] Improve appearance with 


DIE CAST ZINC ALLOY 
& MOLDED NYLON 


Eliminates separate 
washers 

Speed assembly 
Reduce handling and 


WASHER BASE 
CAP NUTS 


exclusive with GRC 





inventory 
* Avoid wrench marks 
Hold better 


LONG LIST OF STOCK GEAR DIES 
OFFERS YOU BIG SAVINGS! 


EXCLUSIVE GRC  DE- 


ACCURATE STAMPED GEARS 
by WINZELER are BIG savers 
of time and money. Single stamp- 


SEND FOR... 


oy 


step. Rustproof, corrosion resist- 
ant, 2 types: stand. diam. for | 
regular use—full diam. where Wing Screws 
separate washer would be used. | 
Produced in one high speed auto- 


‘i 7) 
fy, Open End 5 : 
| -. Closed End NEW, 
¢ SIGNS save you money at every 


New listof WINZELER- 
made stock Gear Dies. 
Ask for it on company 
letterhead, please! 


ings are laminated to wide faces 
at savings up to 60%! Further 
economies are made possible by 
a BIG range of stock Dies. Mod- 
ern new plant, methods, and 
equipment now greatly increase 
production speed, efficiency and 
economy! Send blue prints. Tell 
us about your needs today. No 
obligation. 


matic operation, GRC’s exclusive j 
methods assure uniformly ac- meee : 


curate, smooth surfaces, no tool NYLON 
marks or cut-off burrs ... 
low cost . . . made possible by 


GRC’s special automatic die cast- Screws 


ing and molding machines. 
Write, wire, phone RIGHT 2) 
NOW for samples, prices, | 
. your copy of GRC’s Hex Nuts 
_ NEW DETAILED FAS- ———_- 
| TENER CATALOG &) 
' Washers 


4 

7 ; 

GRIES REPRODUCER CORP. se | 

World’s Foremost Producer of Small Die Castings - Screw j 

32 Second St., New Rochelle, N. Y. © NEw Rochelle 3-8600 | Insulators * 
See us at DESIGN SHOW— #1143; PLASTICS SHOW— # 1549 
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Open and closed end with 
either standard or full 


- « 
¢ | diameter integral washer ™ 
= WINZELER oe 
- y % 15 hex sizes: %4”-15/16”, 
a Slang 06M Geu a) # 4-36 to 5@”-18 threads. & 
“ ile Wide range of regular 
7. * , Cap Nuts . . . stock 


WINZELER WAMUFACTURING & TOOL CO 9 om 


threads. 
7355 W. WILSON AVENUE « CHICAGO 31, ILLINOIS 








LOOK TO THE MAN BEHIND 
THE MANUAL 


before 
you buy bearings! 


in the east 


SIDNEY J. GOODRICH MGR. 
Eastern Regional Office 
New Hampshire Ball Bearings, Inc. 
61 Cutter Mill Road 
Great Neck, New York 
Tel: HUnter 2-8633 
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News. Knobs 
Molded 
AVAILABLE WITH OR WITHOUT SKIRTS 


Meet 
MIL-P-14 
Specs 


Standard 
Sizes y 
f HELL BRING YOU up to the min- 
: ute on new developments not 
covered by our 150-page man- 
ual. An Instrument Ball Bear- 
ing Engineer, he’ll help you 
select the type and size of bear- 
ing that will deliver top per- 
formance. Try him and see. 


HE’LL SEND YOU our manual if you 
already don’t own it. It belongs 
in the files of every qualified 
engineer, draftsman or pur- 
chasing agent. 


Molded of thermosetting phenolic or urea materials. 
Available in 4 standard sizes with nickel plated brass 
inserts for 4%” or 4%” diameter shafts. Aluminum deco- 
rative inserts or skirts, etched and filled as desired... 
various anodized finishes, plain or radially spun. Write 
for new catalog illustrating Rogan’s complete line of 
stock molded knobs. 


ROGAN BROTHERS, Inc. 
8011 N. MONTICELLO e¢ SKOKIE, ILL. 
Specializing In Stock Molded Knobs Since 1939 


ANEW 
HAMPS Home eau BEARINGS, INC. 


PETERBOROUGH, N. H. 
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‘o lympic Rivets £or a// fastening applications 


q 


SOLID RIVETS —Alli Sizes —All 
Metals — All head styles for air- 
craft, missiles and industrial uses. 
Made in aluminum, monel, steel, 
Stainless steel, brass and hi-temp 
metals. 


“HIT” and “DRIVE-TITE” RIVETS, 
blind type drive pin rivets which 
are installed from one side by a 
hammer blow. Widely used in 
metal building construction and in 
attaching metal to frames and 
structures. 


BLIND RIVETS, self-plugging and 
pull-through type, for aircraft, 
missile and industrial applications. 
Made in aluminum, steel, monel, 
Stainless and hi-temp metals. 


ov a 


“OSCAR” RIVETS, the economy in- 
dustrial blind fasteners, for fast 
assembly of metal products — 
trailers, mobile homes, boats, 
metal furniture, appliances, etc. 


SPECIAL RIVETS and Cold Headed 
Fasteners are designed and 
adapted by Olympic to high speed 
cold heading for the resulting 
economy and increased strength. 


“Hi CLINCH” RIVETS, “pull” blind 
rivets designed especially for 
metal building construction to 
fasten thin sheets where clinch is 


required. Useful for fastening roof- 

ing and siding sheets and attach- 

ing sheets to beams and girders. 
Olympic Screw & Rivet Corporation 
11441 SOUTH DOLAN STREET DOWNEY, CALIFORNIA 


ae 


Phone: SPruce 3-2060 
Write for catalog Teletype: Downey 6072 
and information. Cable Address: Screws, Downey 
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ORDER FROM: 
MACHINE DESIGN 
READER SERVICE 

DEPARTMENT 


A comprehensive study of the mechan- 


“THE MECHANICS 
OF VEHICLES” 


ics of vehicle motion from a designer's 


viewpoint. A complete reprint of the 


14-part series appearing in MACHINE 


DESIGN. Penton Building 


By JAROSLAV TABOREK Cleveland 13, Ohio 


$2.00 a copy 


(Remittonce or Company 
Purchase Order must be 
enclosed with order.) 











a Please check the Catalog Series Requested: 


\ COLE-HERSEE CO. 


Over 40 Years of Consistently Better Products 


ae Ree ee 


Catalog 
Series No. 


Catalog 


0 1-1 
C) 2-1 
O 31 


Description Description 





20 OLD COLONY AVENUE, BOSTON 27, MASS. 


| Glow: / CATALOG SERIES 
SHEETS OF 


(QUALITY ELECTRICAL PRODUCTS 


(] 25-1 Knobs, Brackets, Hex & 


Face Nuts | 


Jobbers’ Basic Stock 

Push Puil Switches 

Toggle, Slide Switches 
& Face Plates 

Rotary & Fuel Tank Switches 

Headlamp Switches 

ignition & Ignition-Starter 
Switches 

Solenoids & Coil Resistors 

Starter Switches 

Top Lift, Tail-Gate, Rear Win- 
dow, Antenna, Back-Up Lamp 
& Cab Lift Switches 

([] 12-1 Dimmer Switches 


(] 27-1 Pilot Lights & Dash Lamps 
CJ 28-1 Sockets, Plugs, Pigtails, Wir 
Terminals, Clips, Clamps 
& Cleats 
{TRUCK — TRAILER PARTS| 
() 29-2 Master Disconnect, Break- 
away & Blackout Switches 
CJ 32-1 Trailer & Farm Equipment 
Connectors, Power Take- 
Off Units, Truck Trailer 
Accessories, Multi-Pole 


C] 41 
[] 5-1 
[) 7-1 


O 81 
Oo 1 
(11-1 








& Marine Connectors 


POSITION 


Farm Equipment 














COLE-HERSEE COMPANY 
See Soiree Seer Se Sorte 5, emer SES 


(_] 13-2 Heater, Defroster & Air 
Conditioning Switches 

(_] 14-1 Stoplamp Switches 

C1] 16-1 Vacuum, Air & Oil Pressure 
Switches 

(_] 17-1 Door Switches 

() 18-1 Map, Instrument Light & Wind- 
shield Wiper Switches 

[(] 19-1 Neutral Safety & Overdrive 
Switches 

(] 21-1 Fuse, Terminal & Junction 
Blocks, Circuit Breakers 
& Line Connectors 

[_] 22-2 Plasticized Products 

[_] 23-1 Magneto & Diesel Engine 
Switches 
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([] 32-2A Dash Control Unit 8261" 
C) 33-1 Emergency Warning Kits, 
Power Take-Off & Cab Lift 
Switches 
{[] 34-2 Voltage Control Units 
(J 37-2 Motor Flashers & School Bus 
Equipment 
[MARINE 
(-] 39-1 Marine Catalog 
SALES AIDS| 
[] 40-1 Sales Aids & 
Merchandisers 


Male & Female, Utility | 
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CLAMP WIRE BUNDLES IN SECONDS! 


Just place wire bundle inside “Uy push keeper down snugly, and this 
light-weight clamp is securely loc ked to withstand loadings greater 
than 50 G’s! A Cab-L-Tite* clamp securing 58,000 mils weighs only 
0.016 0z.: 8,570,000 mils, 0.832 oz. Proved in aircraft and missiles, 
Cab-L-Tite* is made of tough DuPont zytel, which meets MIL-P- 
17091. Removable in seconds for rerouting wires. Write for free 
literature. Manufacturer of Bund-L-Tite straps. 


DAKOTA ENGINEERING, INC. 


4315 Sepulveda Blvd., Culver City, California 
Circle 553 on Page 19 


WHAT’S 
YOUR 
PROBLEM e 


PARTS? 
COMPONENTS? FINISHES? 


*Trade Mark 


Perhaps one of our advertisers in this issue 
of MACHINE DESIGN has the solution to your 
dilemma. We'll be willing to bet that this 
issue contains information that is essential 
to answering your problem. 


Fill out one of the yellow inquiry cards and 
send it to us. No letter or postage is neces- 
sary. We will forward your inquiry to the 
advertiser and he will reply directly to you. 


Why not do it right now? 


444444644 


USE THE YELLOW CARD ON PAGE 19. 


May 11, 1961 


| 
| 
| 
| 


MATERIALS? 





custom designed 


MINIATURE 
___ METAL 
22 BELLOWS 


DIAMETERS from 0.125” 
WALL THINNESS to .0008 ’ 


On er 


Servometer’ - nickel alloy bellows, designed to your requirements, 
, range from 1” to 0.125” diameter, in any wall thinness down 
to .0008”. Flexibility is 5 to 25 times greater than bellows 
+ limited to .003” thickness. Superior spring properties, high 
| tensile strength, low hysteresis. Cylindrical, conical, dough-nut, 
\ kidney, capsule, and other shapes. No tooling charges on bellows. 
: Delivery usually within 30 days. 
Applications include hermetic rotary seals, liquid expansion 
\ absorbers, pressure transducers, flexible couplings, aneroids, 
springs, and assemblies. Write or telephone for technical assist- 
age data, free sample. Other sizes on request. 


SERVOMETER it CORPORATION 


224 Main Ave., Passaic, N. J. J ) PRescott 3-0474 
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LOOK TO THE MAN BEHIND 
THE MANUAL 


before 
you buy bearings! 
in the central states 


ALFRED J. CAPELLI MGR. 


566 Northwest Highway 
Des Plaines, Illinois 
Tel: VAnderbilt 7-6646 


HE'LL TELL YOU what our 150- 
page manual can’t. An Instru- 
ment Ball Bearing Engineer, 
he’s ready to help you design 
around standard types and 
sizes to speed your new develop- 
ments and cut your costs. He 
can also consult on the design of 
special bearings. 


Sesion 
MANUAL 


HE’LL BE GLAD to send you our 
manual if you don’t already own 
it. It’s now in the hands of more 
than 59,000 qualified engineers, 
draftsmen and _ purchasing 
agents. Want one? 


NEW 
HAM SHIRE /oaLL BEARINGS, INC. 


PETERBOROUGH, N. H. 
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Performance | is Better with 


~~ TERPBAK BAYLESS 








34180 Solon Rd. 
Cleveland 39, Ohio 
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Write For Literature 
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IDEAS! 
for heavy equipment 




















Looking for new solutions to heavy-duty power problems? 
This new brochure has full information on heavy-duty 
transmissions with input torque capacities of 150 to 
2500 ft-lb. Included is “idea material” describing: 
@ Standard transmissions customized to each application 
@ Wide variety of ‘“engineered-to-order” transmissions 
@ Specifications (capacities, speeds, gear ratios) fox 
heavy-duty applications 
@ Examples of single-speed, multiple-speed and right 
angle drive transmissions 
Send coupon for your free copy... or see our Catalog 
in Sweet's Product Design File today! 
Cotta Transmission Co., 2340 - IIth Street, Rockford, Illinois 
Please send my copy of ‘Cotta Heavy-Duty Transmissions" to 
Name__ _Title 


Company __ 
Address _ 
City___ Zone 
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MECHANICAL ENGINEERS 


BRUNSWICK CORPORATION is expanding its Me- 
chanical Engineering Division and offers outstanding 
career activities for gradvate Mechanical Engineers quali- 
fied to handle positious invelving 


@ AUTOMATIC MACHINERY DESIGN 
@ PRODUCT DESIGN and DEVELOPMENT 


This is an opportunity to associate with a Company 
recognized as a leader in the recreational field and 
whose growth and stability has been outstanding. Posi- 
tions offer good opportunities for advancement. Engi- 
neers with 3 to 10 years experience in the design and 
development of complex mechanical machinery with 
strong educational backgrounds in machine design, kine- 
matics, and applied mechanics would be most qualified 
for these positions. Familiarity with manufacturing meth- 
ods suitable fcr medium volume production is desirable. 
New and moaern engineering offices offer excellent work 
environment. The Company is located in Western 
Michigan, “Heart of Michigan’s Vacationland”, offering 
excellent opportunities for family recreational activities. 
Positions offer challenging work, attractive starting salaries 
commensurate with experience, along with excellent fringe 
benefits. 


Send replies outlining education, experience, and salary 
desired to A. J. Nelson. 


Brunswick 
CORPORATION 


MUSKEGON, MICHIGAN 
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ENGINEERS | 


AVAILABLE OR WANTED | 











AVAILABLE: Design Engineer for board work. Offering you 
competence, ability and twenty years’ experience on design 
of product, power press dies, automatic and other machin- 
ery, production tools; quality draftsmanship; ingenuity and 
originality on development of ideas. Temporary engage- 
ments or projects. Fee basis. Any location. Address: Box- 
holder, 202 Back Bay Postal Annex, Boston, Massachusetts. 
WANTED: Development Engineer. Research laboratory of 
large steel producer in western Pennsylvania offers out- 
standing opportunity for a graduate Mechanical Engineer 
with experience in development and design of metals- 
processing equipment and with facility in oral and written 
communications. Forward complete information including 
salary requirements to Box 992, MACHINE DESIGN, Penton 
Building, Cleveland 13, Ohio. 

WANTED: Power Transmission Agents. New and improved 
flexible coupling design now in pilot production by an 
80 year old manufacturer with AaA rating. Excellent po- 
tential for aggressive and knowledgeable representation. 
Full advertising, promotion and application-engineering 
support. Submit complete details of area and accounts 
served, size and technical qualifications of sales-engineer- 
ing staff, etc. to Box 993 MACHINE DESIGN, Penton Build- 
ing, Cleveland 13, Ohio. 

WANTED: Application Engineer for Loctite Sealant. BSME 
or MSME, preferably with five to ten years experience in 
development, design and production of press-fitted compo- 
nents such as bearings. Fast-growing company pioneering 
new concept in adhesives for mounting ball bearings and 
locking threaded fasteners. Will develop methods and 
equipment for application of company products; solve cus- 
tomer problems in field; develop and publish performance 
data; present talks and papers to engineering groups; pre- 
pare literature. Excellent growth opportunity. Send resume 
in confidence to General Manager, American Sealants Co., 
705 No. Mountain Rd., Newington, Hartford 11, Conn. 
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Design Engineers 


and 
Designers 


IBM ELECTRIC TYPEWRITER 
DIVISION, LEXINGTON, KY. 


New developme.its in key projects 
have created several unusually 
fine career opportunities. 


Assignments: Designers at the 
senior or intermediate level are 
needed with experience in the de- 
sign and layout of small, com- 
plex, high-speed mechanical and 
electromechanical devices. Con- 
siderable knowledge of produc- 
tion design requirements is desir- 


able: 


QUALIFICATIONS 

Design Engineers: BSME degree 
plus experience in the design of 
small mechanisms. 


Designers: Experience should in- 
clude design and layout work with 
mechanical components. 


Benefits: This is an opportunity 
to get in on the ground floor in 
new areas with a company that 
is a leader in its field. Many edu- 
cation programs offered. Excellent 
salaries. Company benefits are 
among the best in industry today. 
All applicants considered without 
regard to race, creed, color or 
national origin. 


Please write, outlining your quali- 
fications and background, to: 


Mr. J. A. Ronvaux, 
Dept. 590E2 

IBM Corporation 
Lexington, Ky. 


® 


INTERNATIONAL BUSINESS 
MACHINES CORPORATION 
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—Food, for Thought 


The roast beef problem discussed on the 
Editorial page of this issue really was assigned 
to a class of engineering students. The pro- 
fessor was our good friend and Macuine De- 
siGN author Warren Wilson, chairman of the 
department of engineering at Harvey Mudd 
College, Claremont, Calif. However, he re- 
ported to us only on the Supported Judgment 
man-—whose answer, incidentally, was remark- 
ably accurate. ‘The other three modes of attack 
were dreamed up by the Editor. 


—$how Girl 


The dictionary defines a show girl as “one 
of the girls, esp. chorus girls, used chiefly for 
display.” Our girl Jane Smith, not esp. suited 
for display, is more utilitarian—she put to- 
gether the Design Show Guide on Page 211 of 
this issue. With the publication of this Guide, 
Jane carves another big notch in her pica scale, 
for this is Macutne Desicn’s fifth such guide 
and her fourth. 


Jane first encountered the Macuine DESIGN 
editorial department on a summer job between 
high school and college (Western Reserve). 
She returned several years later and has been 
an assistant editor since April, 1951, which 
makes her the “longest” assistant editor ever 
associated with the magazine. 

When she’s not making magazines, Jane likes 
to make other things—from brownies to pot- 
tery (and often you can’t tell the difference). 
Between Design Shows she keeps herself look- 
ing busy around the office by turning out some 
of the sparkling Engineering News pages. 

Oh yes-—she also writes Backtalk. 


—Things Textbooks Don’t Tell 


In our search for material that will brighten 
your day, we unearthed the following group of 
Finagle’s Universa] Laws for naive engineers, 
published in a recent issue of our sister publi- 
cation, Steel. This particular selection is from a 
longer list, compiled by the Recommended 
Practices Committee of the International Soci- 
ety of Philosophical Engineers, with an assist 
from Steel’s John Morgan. 

The most vital dimension on any plan or 
drawing stands the greatest chance of being 
omitted. 

If a test installation functions perfectly, all 
subsequent production units will malfunction. 

Major engineering changes will always be 
requested after fabrication is nearly completed. 

Parts that positively cannot be assembled in 
improper order will t .. 

Interchangeable parts won’t interchange. 

All delivery promises must be multiplied by 
a factor of 2.0. 

Manufacturer’s specifications of performance 
should be multiplied by a factor of 0.5. 

Salesmen’s claims for performance should be 
multiplied by a factor of 0.25. 

Any device requiring service or adjustment 
will be least accessible. 

If more than one person is responsible for 
a miscalculation, no one will be at fault. 


To this list we add another, the Beatnik 
Law: The failure factor for any project is 
equal to the sum of the squares who worked 
on it. 


— Double the Treasure 


This year’s Zinc Die Casting of the Year will 
win $500 for the die caster and another $500 
for his customer. A dual prize is offered be- 
cause the award’s sponsor, the New Jersey 
Zine Co., feels that “a successful zinc diecast- 
ing is the result of a co-operative effort on the 
part of the customer’s design engineers and: 
the die caster.” 

All producers and users of zinc diecastings 
are eligible for the competition; the castings 
must have been produced after May 1, 1960; 
and the awards will go to the two individuals 
who have contributed most to the successful 
design and production of the winning casting. 
Entry blanks and complete information are 
available from the New Jersey Zinc Co., 160 
Front St., New York 38, N. Y. 
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EGAD; METHINKS YON DESIGN ENGINEER 
HATH GONE STIR-CRAZY! HOW COMETH? 


Ah, thereby hangs a tale, sire. He needs a 
time-delay relay with a range from 15 sec- 
onds to 30 minutes — or even longer! — 
yet one with a repeat accuracy of plus or 
minus 2 per cent of the overall time range. 


Simple. 

But there is more. He demandeth a reset 
time of thirty milliseconds! His specs are 
stringent beyond belief. His is a military 
problem — 


Simple. 


Speak not in haste, milord. ’Tis hush-hush 
stuff. All one may say is that he might be 
working on radio, radar, camera control, 
guided missile, flasher, gun purge-door, fire 
control — 


Hah, still simple, say I. Obviously the 
fellow doth need an accurate delay be- 
tween the closing of a control circuit 
and the actuation of an independent 
load switch or two. For Cramer’s new 
TYPE 432 Time Delay Relay, such 
work is child’s play ! Know ye not that 
TYPE 432 hath passed such severe Mil 
tests as operation at 70,000 feet, vibra- 
tion at 10G peak acceleration from 10 
to 2,000 cps, and 50G 11-millisecond 
shock? 


Great Caesar’s ghost ! 
Of a certainty, the unit is hermet- 


ically sealed against dust, humidity, 
salt spray. It is rugged — 


But bulky, no doubt. Ah, me! 


Not so. TYPE 432 miniature is light- 
weight, amazingly compact. And why? 
Because Cramer doth use newly de- 
signed 400 cycle and 60-cycle motors, 
not to mention all manner of ingen- 
ious, miniaturized components. 


Yet you say it is rugged? 


Ho, ho. With a minimum switch life 
of 50,000 operations ! And yet — 


And yet — ? 


I perceive that this design engineer 
hath a dual problem, for he also needs 
a cycle timer to control a repeated 
sequence of operations in a definite 
time relationship. 


Tis true. Now doth the problem con- 
found the Cramer people? 


Nay, nay. Cramer’s new TYPE 553 
Miniature Cycle Timer is practically a 
twin of the TYPE 432 Time Delay 
Relay, and offers an unsurpassed range 
of programming periods, from 5 
seconds to 30 hours. 


Happy day! I fly with these glad tidings 
to yon design engineer — 


Better yet, methinks, inform the lad 
that he should get all the facts straight 
from the — er — horse’s mouth, in a 
manner of speaking. Have him write 
for Cramer’s data-filled Bulletins: 
PB-553 and/or PB-432. Therein are all 


questions answered, all problems solved. 


CRAMER CONTROLS CORPORATION 


ELECTROMECHANICAL DIVISION 


May II, 1961 


CENTERBROOK, CONNECTICUT 
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CRAMER TYPE 432 MINIATURE 
TIME DELAY RELAY 


Number of Poles 1 and 2 (standard). 
Time Ranges 15 sec to 30 min or longer. 
Accuracy +2% of overall time range. 


Switches Fast make fast break, SPDT, 
rated 3 amps resistive and inductive 
at 125v ac and 30v de. 

Motor 400 cycle (hysteresis) 115v, 2 watts 
input; or 60 cycle (permanent magnet) 
115v, 2 watts input. DC 26v +4v using 
inverter. 


Mounting Flange or bracket. 


CRAMER TYPE 553 MINIATURE 
CYCLE TIMER 


NumberofPoles 5. 
Time Ranges 5 sec (single pole) 
to 30 hours. 
Accuracy +0.5% of overall time range. 
Switches, Motor and Mounting Iden- 
tical to 432. 














HITACHI 
NO.2 ML MILLING MACHINES 


Vibration Damping Device 

Due to a vibration damping device of 
Hitachi's exclusive design contained 
within the over-arm, minimum vibration 
will be set up even during higher 
speeds and feeds operation, so that an 
excellent finished surface is obtained. 


New-Type Arbor Support Bearing 
Hitachi's unique super precision-type 
bearing, a combination of plain metal 
and needle bearing, is incorporated 
into the machine to enable high speed 
cutting with high precision results. 


Mono-Lever Control System 
Hitachi's unique Mono-lever Con- 
trol System makes the operation 
simple and easy. Table-feeding too 
can be performed with ease. 


Backlash Eliminator of Lead 
Screw 

As the use of two independent 
nuts eliminates backlash on the 
table feed screw, smooth 
down-cutting can be effected. 


No. 2 ML Plain Milling Machine 


SPECIFICATIONS : 


@ 53 1/8”X10 1/16” Table @ 16 Table Feeds 1/16” — 78 3/4”/min. 
@ 28” Longitudinal Traverse @ 16 Spindle Speeds 25 — 1,500 r.p.m. 
@ 7.5 h.p. Main Motor 


ytd. 


Tokyo Japan 
Cable Address: ‘“HITACHY’’ TOKYO . 
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alt Me aat-la 
_a 
| fastener 
problem... 


. 


and here’s how 
Pheoll solved it 


A recent development by Pheoll has made this fisherman's 
regular job a lot easier. The job... . that of electrician 


Specifically, Pheoll has done away with all the red tape— 
or should we say “black tape’’-—involved in setting so wiring 
systems. Now, to make an electrical connection there’s 
no need for tape to tape and tape the wires together. A set of 
Pheoll designed shouldered brass screws, built into a small 
plastic case, form handy binding posts around which the wires 
can be wound and joined. The electrician clamps on the lid, 
screws it down tight... and the connection is made... 
quickly and permanently. No tape deterioration. No shorts 
ENLARGED VIEW 
This is typical of Pheoll experience . . . the application of 
creative engineering to basic, everyday fastener problems .. . 
that can be helpful to your company 


Why not call or write Pheoll today? 


Pheoll Manufacturing Company, Inc. 
5700 WEST ROOSEVELT ROAD CHICAGO 50, ILLINOIS 
Circle 202 on Page 19 
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How Allis-Chalmers reduces maintenance, 
boosts work capacity of their crawler tractors 








To design both greater work capacity and reduced 
maintenance into their crawler tractors, Allis- 
Chalmers engineers used Timken® tapered roller 
bearings for the heavy duty track rollers. 

Timken bearings work with the steel sealing rings 
to effect a positive seal that makes one-time lubrica- 
tion possible. Timken bearings keep all parts 
precisely aligned. They protect the seal by minimiz- 


ing side thrust and wobble, eliminate wear that 





makes bushing-type assemblies impossible to seal 
positively. And the tapered design lets ‘Timken 
bearings take both racial and thrust loads. Full-line 
contact between rollers and races provides extra 
load-carrying capacity—extra work capacity. 

And to deliver more power where it’s needed, 
Timken bearings are also used in the bevel and 
clutch shaft, final drive pinion, intermediate and 
sprocket shafts, track idlers and support wheels. 





TIMKE! 


tapered roller bearings 











ENGINEERING ASSISTANCE, early 
in the design stage, helps manu- 
facturers stretch bearing dollars. 
Timken bearing engineers have the 
training to do the job and are eager 


to help you. 


METALLURGICAL LAB develops the 
steels that will make tomorrow’s 
‘Limken bearings last even longer, 
help customers to design more eco- 
bearing 


nomical and durable 


applications. 
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The Timken Roller Bearing Company, 
Canton 6, Ohio. Cable: ‘*Timrosco”’. 
Makers of Tapered Roller Bearings. 
Fine Alloy Steel and Removable 
Rock Bits. Canadian Division: 
Canadian Timken, St. Thomas, Ont. 
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